SecretsofaHomicide:TheJFKAssassination 


EpipolarGeometricAnalysisofAmateurFilmsRelat 
edtoAcousticsEvidenceintheJohnF.KennedyAssas 
s i n a t i o n 


ByDaleK.Myers 

Copyright©2007DaleK.Myers.AllRightsReserved. 

SecrdtsofaHomicideJFKAssassinationCopyright© 

i995-2007DaleK.Myers 

AllRightsReserved. 


FirstPublication:]unei,2007FirstRevision:March 

i7,20o8SecondRevision:Novemberi,20io 

THISDOCUMENT,INCLUDINGALLGRAPHICILLUS 
T RATIONS,ISDISTRIBUTEDFOREDUCATIONALA 
NDPRIVATESTUDYPURPOSESONLY.ITMAYNOTB 
ESOLD,RE-SOLD,PUBLISHEDONTHEINTERNET, 
ORREPRODUCEDINANYFORMORBYANYELECTRO 
NICMEANS,INCLUDINGINFORMATIONSTORAGE 
ANDRETRIEVALSYSTEMS, WITHOUTPRIORWRIT 
TENPERMISSIONFROMTHECOPYRIGHTHOLDER( 
S). 

ALLGRAPHICILLUSTRATIONSARETHEPROPERTY 

OFTHECOPYRIGHTHOLDERANDMAYNOTBEPUBL 

ICLYDISPL AY ED,COPIED,EDITED,ALTERED,ORR 

E-USEDINANYMANNERORMEANSWITHOUTPRIO 

RWRITTENPERMISSIONFROMTHECOPYRIGHTH 

OLDER(S). 


ZapruderFilm©i967(Renewedi995)TheSixthFloo 

rMuseumatDealeyPlazaHughesFilm©i967TheSixt 




hFloorMuseumatDealeyPlazaDormanFilm©i967T 

heSixthFloorMuseumatDealeyPlazaNixFilm©i96 

4(Renewedi992)TheSixthFloorMuseumatDealeyP 

lazaWFAA-TVCollection©i998TheSixthFloorMus 

eumatDealeyPlazaTomDillardCollection,TheDall 

asMorningNews/CourtesyTheSixthFloorMuseuma 

tDealeyPlazaTownerFilm-CourtesyofTinaTowner 

Pender/TheSixthFloorMuseumatDealeyPlazaBron 

sonFilm-CourtesyofThomasYoungandFrancesBro 

nson/TheSixthFloorMuseumatDealeyPlazaMuchm 

oreFilm-CourtesyofAssociatedPressTelevisionNe 

ws(APTN), London, EnglandMartinFilm-Courtesyo 

fDallasCinemaAssociates,Inc. 

WiegmanFilm-CourtesyofNBCNewsArchives 

ForadditionalgraphicreportsintheSecretsofaHom 

icideJFKAssassinationseries,see: 

www.jfkfiles.com 

DistributedbyOakCliffPress,Inc.,P.O.Box6o8,Mil 

ford,Ml 4838 i 

www.oakcliffpress.com 


ABOUTTHEAUTHOR 

DaleK.Myersisa32-yearveteranofradioandtelevisi 

onandanaward-winningcomputeranimator.Aninte 

rnationallyrecognizedexpertontheKennedyassass 

ination,MyerswonanEmmy©awardforhiscomputer 

animatedreconstructionoftheKennedyassassinati 

onfeaturedinthe2003ABCNewsspecial,PeterJenni 

ngsReporting:TheKennedyAssassination-Beyond 

Conspiracy. Aseasonedwriterandpublicspeaker,M 

yershasauthoredtwobooks.ComputerAnimation: E 

xpertAdviceonBreakingintotheBusiness,andthecr 




iticallyacclaimedWithMaliceLeeHarveyOswaldan 

dtheMurderofOfficerJ.D.Tippit. 

ABOUTTHEPROJECT 

SecretsofaHomicideJFKAssassinationisacontinui 

ngprojectinvolvingcomputeranalysisofphotograp 

hicevidenceintheinfamousi963crimebyaward-win 

ningcomputeranimatorDaleK. Myers. Throughaser 

iesofgraphicreports,SecrdtsofaHomicideseekstoe 

ducateandenlightenstudents,scholarsandhistoria 

nsbyprovidingauniquegeometricandtechnological 

perspectiveontheassassination.TheresultsoftheS 

ecrdtsofaHomicideprojecthavebeencitedinmanyp 

ublicationsandbroadcastbytelevisionnetworkswo 

rldwideincludingABCNews,TheBBC,TheDiscovery 

Channel,andTheHistoryChannel.Graphicreportsa 

vailableontheInternetinclude:ComputerReconstr 

uctionofthejFKAssassination,BadgeMan:APhotog 

rammetricAnalysisofMoormanPhotographNo.5oft 

hejFKAssasination,andEpipolarGeomdtricAnalys 

isofAmateurFilmsRelatedtoAcousticsEvidenceint 

hejohnF.KennedyAssassination.See,www.jfkfiles 

.comformoreinformation. 

ACKNOWLEDGEMENTS 

Mygratefulappreciationandthankstoallofthosewh 
ohelpedbringthisprojecttofruitionincluding,Step 
hanN.Barber,JamesC.Bowles,FrancisBronson,Me 
ganBryant,RobertErickson,PeterJennings,GaryM 
ack,MarkObenhaus,TinaTownerPender,GusRusso, 
StevenD. Tilley, ToddW. Vaughan, TomYellin,andT 
homasW. Young. 

Coverlmage 

Compositeimagecreatedfrommultipleframesfromt 

heRobertHughesfilm.Thisisthewaythei979House 



SelectCommitteeonAssassinations(HSCA)envisio 

nedDealeyPlazamomentsbeforetheshooting.Thepr 

esidentiallimousine,motorcycleescorts,andSecre 

tServicefollow-upcar(background)turnontoElmSt 

reetatthebaseoftheTexasSchoolBookDepository. 

MotorcycleofficerH.B.McLain(foreground)trailst 

helimousineby237feet.Thecommitteeconcludedth 

atMcLainarrivedatthenextintersectionintimetotr 

ansmitthesoundsofgunfireoverhisopenmicrophon 

e.Thisreportdemonstratesthatthecommittee'ssce 

narioisfalseandthattheHSCA'sacousticevidenceof 

aconspiracyisinvalid. 



TABLEOFCONTENTS 


SUMMARY9 



HISTORYio 


ANEWWAYOFLOOKINGATTHEACOUSTICEVIDEN 

CE26 

APHOTOGRAPHICAPPROACH27 

SYNCHRONIZATIONISSUES28 

ESTABLISHINGACLOCK28 

FILMPREPARATION30 

DETERMININGFRAMERATES30 

SYNCHRONIZINGZAPRUDERANDHUGHES33 

STABILIZATIONTECHNIQUES35 

SYNCHRONIZATIONPROCESS37 

DeterminingVehicleSpeed38 

DeterminingtheFrameRateoftheHughesCamera39 

PlottingtheRelationshipoftheZapruder&HughesF 
i 1 m s 3 9 

Triangulation42 

DeterminingtheAngleoftheSecretServicecar44 

DeterminingtheSpeedoftheSecretServicecar47 

McLain'sPositionattheTimeoftheAssassination49 

CONCLUSION52 

APPENDIXIiFIVEADDITIONALREFERENCEPOIN 

TSCOMMONTOTHEZAPRUDER53 



ANDHUGHESFILMSCONFIRMTHEVALIDITYOFSY 

NCHRONIZINGHUGHESFRAMEH648TOZAPRUDE 

RFRAMEZ150 

(SEC-i)Thetrajectoryandspeedofthepresidentiall 

imousineasdepictedintheTinaTowner53 

filmisconsistentwithHughesframeH648synchroni 

zingtoZapruderframeZiso. 

(SEC-2)ThetrajectoryandspeedoftheCameraCari( 

thetenthcarinthemotorcade)as59 

depictedintheRobertHughesfilmisconsistentwith 
HughesframeH648synchronizingtoZapruderframe 
Z150 . 

(SEC-3)ThetrajectoryandspeedoftheCameraCar2( 

theeleventhcarinthemotorcade)as65 

depictedintheRobertHughesfilmisconsistentwith 
HughesframeH648synchronizingtoZapruderframe 
Z150 . 

(SEC-4)ThetrajectoryandspeedoftheDallaspolice 

officerMarionL.Baker'smotorcycleas68 

depictedintheRobertHughesandAbrahamZaprude 
rfilmsisconsistentwithHughesframeH 648 synchro 
nizingtoZapruderframeZi50. 

(SEC-5)ThetrajectoryandspeedofeyewitnessRose 

maryWiIIisasdepictedintheElsie76 

Dorman, MarkBell, JohnMartin,andAbrahamZapru 
derfilmsisconsistentwithHughesframeH648synch 
ronizingtoZapruderframeZi50. 


APPEND IXIIiREBUTTALOFTHEHSCA’SPHOTOGR 
APHICEVIDENCEOFFEREDIN85SUPPORTOFTHE 



COMMITTEE’SACOUSTICEVIDENCEOFCONSPIRA 
CY 

TheDCAFilm86 

TheHughesFilm86 

TheDormanFilm88 

McLainintheDormanFilm90 

SynchronizingtheDormanandZapruderFilms95 

TheWiegmanFilm96 

APPENDIXIIEAMATEURFILM SYNCH RONIZATIO 
NTIMELINE105 

(SEC-i)RobertHughesFilm-CameraFrameRate:i8. 
3 f p s 117 

(SEC-2)MarieMuchmoreFilm-CameraFrameRate:i 

8.5fpsi24 

(SEC-3)ElsieDormanFilm-CameraFrameRate:i6.8 
f p s 1 2 9 

(SEC-4)OrvilieNixFilm-CameraFrameRate:i8.5fp 

si35 

(SEC-5)TinaTownerFilm-CameraFrameRate:22.8f 

PS136 

(SEC-6)F.M."Mark"BellFilm-CameraFrameRate:i 

9.ofpsi36 

(SEC-7)JohnMartinFilm-CameraFrameRate:22.8f 

PS137 

(SEC-8)AbrahamZapruderFilm-CameraFrameRate 
: i8.3fpsi37 



(SEC-9)DaveWiegmanFilm-CameraFrameRate:24f 

PS138 

(SEC-io)CharlesL.BronsonFilm-CameraFrameRat 

e:i2fpsi38 

APPENDIXIV:NINEVISUALREFERENCEPOINTSC 
OMMONTOTHEHUGHES,i43TOWNER, DORMAN, B 
ELL,ANDMARTINFILMSCONFIRMTHEVALIDITYO 
FSYNCHRONIZINGHUGHESFRAMEH648TOZAPR 
UDERFRAMEZ150 

(VRP-i)Awomanstandingonthesouthwestcornerof 
ElmandHoustonprovidesai43synchronizationpoi 
ntbetweenHughesandDorman-H535/D2iotoH543/ 
D 2 1 7 . 

(VRP-2)ADallaspoliceofficerstationedattheinter 

sectionofElmandHoustonprovidesai45synchroniz 

ationpointbetweenHughesandTowner-H559/To43 

toH 582 /To 7 i. 

(VRP-3)Aboyandwomanstandingonthesouthwestc 
ornerofElmandHoustonprovidesai45synchronizat 
ionpointbetweenDormanandBell-D259/Boo5toD2 
8 o / B o 2 9 . 

(VRP-4)Threewomenstandingjusteastofthesouthe 

astcorneroftheTexasSchoolBooki46Depositorypr 

ovidesasynchronizationpointbetweenHughes,Tow 

nerandBell-H585/T075/ 

BooitoH593/To84/Boo8. 

(VRP-5)Amanstandingjusteastofthesoutheastcor 

neroftheTexasSchoolBookDepositoryi46provides 

asynchronizationpointbetweenTownerandBell-To 

85/Boi5toTo9o/Boi9. 


(VRP-6)Amanstandingjustsouthofthesoutheastco 



rneroftheTexasSchoolBookDepositoryi48 


providesasynchronizationpointbetweenTowneran 

dBell-To94/Bo22toTioo/Bo28. 

(VRP-7)AwomanstandingonthenorthcurbofElmStr 

eetinfrontofthemainentrancetothei48 

TexasSchoolBookDepositoryprovidesasynchroniz 

ationpointbetweenTownerandBell-Tiio/Bo35toT 

114/B039. 

(VRP-8)Amanandwomandescendingthestairsnear 

thereflectingpoolonthesouthwesti48 

cornerofElmandHoustonprovidesasynchronizatio 
npointbetweenDorman,Martin,andBell-D304/MN 
224/Bo56toD3o8/MN229/Bo6o. 

(VRP-9)Threeindividuals-awomanandtwomen-sta 

tionedalongthenorthsideofElmisi 

StreetnearthewestendoftheTexasSchoolBookDepo 

sitoryprovidesasynchronizationpointbetweenTow 

nerandMartin-Tii7/MN207toTi6o/MN250. 

APPEND IXV :CRITIQUEOFDONALDB. THOMAS’ AN 
ALYSISOFPHOTOGRAPHIC155EVIDENCERELATE 
DTOTHEACOUSTICEVIDENCE 

(SEC-i)THOMAS'PROPOSEDRE-TIMINGOFTHEFI 

RSTSHOTFAILSTOPROVIDEOFFICER156MCLAINS 

UFFICIENTTIMETOTRAVERSETHEDISTANCEREQ 

UIREDFORTHEACOUSTICSEVIDENCETOBEVALI 

D. 

(SEC- 2 )TH 0 MAS’PR 0 P 0 SEDTRAJECT 0 RYANDSP 

EEDFORTHEOPENMICROPHONEFAILS157 

TOSYNCHRONIZEWITHTHEDALLASPOLICERECO 



RDINGORTHEPHOTOGRAPHICRECORD. 

(SEC-3)THOMAS’ACOUSTICALSHOOTINGSEQUE 

NCEISNOTSUPPORTEDBYTHEHSCA,i6oTHETEST 

IMONYOFEYEWITNESSES,ORTHEPHOTOGRAPHI 

CRECORD 

Z 1 4 7 -" Noise " l 6 l 

Zi75-TSBDShoti62 

Z204-RogueShoti64 

Z224-TSBDShoti65 

Z3i2-GrassyKnolIShoti66 

Z326-TSBDShoti69 

(SEC-4)THOMAS'PHOTOGRAPHICANALYSISCON 

TAINSFIVECRUCIALERRORS.170 

ConsequenceofThomas'AccumulatedErrorsi73 

AdditionalErrors,Omissions,MisleadingStatemen 
tsandContradictionsi73 

Thomas'AnalysisoftheMotorcydistSeenintheDorm 

anFiImi75 

TestimonyofMcLainandCourseni76 

AllegationsthatthePhotographicRecordisAmbigu 
o u s 1 8 o 


SOURCES183 



..ifitcanbeshownthattherewasnovehicleorperson 

withapoliceradionearthetrajectorywherelfoundit 

tobe,then,thatisimpeachingevidence."i 



Dr.JamesBarger,LeadScientist,BBN,200i 


"Ifyoucouldprovetomethattherewasnopoliceoffic 
erintheplacewherehehadtobe,youwouldfalsify[th 
eacousticsevidence]." 2 

C.RobertBlakey,ChiefCounsel,HSCA,2003 

SUMMARY 

Ini979,theHouseSelectCommitteeonAssassinatio 
ns(HSCA)concludedthattherewasa"highprobabili 
tythattwogunmenfiredatPresidentJohnF.Kennedy 
,"andtherefore,Kennedywas"probablyassassinate 
dasaresultofaconspiracy."3 

Theirconclusion,whichcontradictedthei964Warr 

enCommission'sconclusionthatLeeHarveyOswald 

alonekilledPresidentKennedy,wasbasedlargelyon 

anacousticalanalysisofaneight-secondsegmentof 

aDallaspolicerecordingmadeofradiotransmission 

spresumedtohaveoriginatedfromamotorcyclewith 

inthepresidentialmotorcade.Althoughthestatic-fi 

Iledrecordingcontainednoaudiblesoundsthatcoul 

dbedistinguishedasbeinggunshots,twoacousticre 

searchgroups-JamesBarger,ScottRobinson,Edwar 

dSchmidtandJaredWolfofBolt,BeranekandNewma 

n,Inc.(BBN),andlater,MarkWeissandErnestAschk 

enasyofQueensCollege(WA)-concludedthattherec 

ordingcontainedfourimpulsesounds,whichtheybe 

lievedwereprobablegunshots. 

Accordingtotheseexperts,threeofthe"gunshots"or 

iginatedfromthesoutheastern-mostsixthfloorwin 

dowoftheTexasSchoolBookDepository,whileafour 

th" gunshot "originatedfromthesoutheastcornerof 

thestockadefenceatopthegrassyknoll.Theprobabil 

ityofagrassyknollshotwasbelievedtobe95percent. 

4 



Theacousticexpertspredictedthatthemotorcyclew 

iththeopenmicrophonewaslocatedi20toi4ofeetbe 

hindthepresidentiallimousineatthetimeofthesho 

oting.Afteralimitedreviewofthephotographicreco 

rd,theHSCAidentifiedthemotorcycleofficerwithth 

eopenmicrophoneasDallaspoliceofficerH.B.McLa 

in,whothecommitteeallegedwas"intheapproximat 

epositionofthetransmittingmicrophone,asindicat 

edbytheacousticalanalysis,"andthereforewasresp 

onsiblefortransmittingthegunshotsounds.5 

1. EmailgrouppostingfromJamesBarger,April,200 
1 

2. ABCNews,PeterJenningsReporting:TheKennedy 
Assassination-BeyondConspiracy,November20,2 
003 

3. HSCAReport,p.l 

4. ReportoftheCommitteeonBallisticAcoustics,Na 
tionalResearchCouncil,i982,p.3 

5. HSCAReport,p.76 
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TheimportanceoftheHSCA'sacousticevidencecann 

otbeoveremphasized.Itistheonlyhard,physicalevi 

denceeverofferedinsupportofaconspiracyoverthe 

courseofthenearlyfour-and-a-halfdecadeassassin 

ationdebate.Withoutit,thereisnocrediblereasont 

obelievethatanyoneotherthanLeeHarveyOswaldfi 

redshotsattheKennedymotorcade. 


Itisequallyimportanttorecognizethattheconclusi 



onsoftheHSCAacousticexpertshingeonaverybasic 

assumption-apolicemotorcycle,withanopenmicro 

phone,wastransmittingthesoundoftheshotsfromf 

ourveryspecificlocationsatthetimeoftheassassina 

tion.InorderfortheHSCA'sacousticevidenceofcon 

spiracytohavevalidity,apolicemotorcyclemustbep 

resentatthefourspecificlocationsandtimespredict 

edbytheacousticanalysis.Ifthereisnomotorcyclea 

ttheIocationandtimespredictedbytheiranalysis,t 

heirconclusionsare,bydefault,invalid-plainandsi 

m p 1 e . 

Thisresearchpaperdocumentstheuseofcomputerte 

chnology,epipolargeometry,*andnineamateur8m 

mfilmsoftheassassinationtoconstructasynchroniz 

edphotographicrecordoftheshootinganddetermin 

ethevalidityoftheHSCA'sacousticevidenceofcons 

piracy. 

Theresultisadefinitivephotographicrecordofthel 

ast40-secondsofPresidentKennedy'slifethatdemo 

nstratesthatnopolicemotorcycles-including,Offic 

erH.B.McLain's-wereneartheareadesignatedbyth 

eHSCA'sacousticexperts,andconsequently,theco 

mmittee'sacousticevidenceofaconspiracyintheKe 

nnedyassassinationisinvalid. 

HISTORY 

InDecember,i976,GaryMack,theprogramdirectora 

tKFJZ-FMradioinForthWorth,Texas,metwithPenn 

Jones,Jr.,theeditorofthesmalltownMidlothianMi 

rrornewspaperandaleadingconspiracytheorist.Ma 

ck,whofirstbecameinterestedintheassassinationa 

ftertheMarch,i975,ABCtelevisionbroadcastofthe 

Zapruderfilm,laterwrote,'Wewerediscussingexact 

lyhowtheassassinationoccurred.Hementionedtom 

ethatradiocommunicationsononeoftwopolicechan 

nels(actuallythemainchannel)wereblockedforfive 



straightminutesbeginningjustafewsecondsbefore 

theshotswerefired.MostoftheDallasofficerswereo 

nChannelOne,includingtheofficersinthePresiden 

t'smotorcade.Severalofficialsandothersintheproc 

essionwereonthesecondchannel,butmostoftheacti 

vitywasonchannelone.Pennwasoftheopinionthatt 

hecommunicationswerejammedonpurpose...Iaske 

dPennhowthisinterferenceoccurred.Hesaidappar 

entlysomeonehadlefthismicrophonekeydepressed 

anditblockedthechannelsonoonecouldgetthrough 

.Iaskedwherethis'openmicrophone'waslocatedan 

dhesaidtheyhadassumeditwaswithinthemotorcad 

ebecauseyoucouldhearthemotorcyclenoiseontheD 

alIaspolicetape...ItoldPennthatiftheofficer'smot 

orcyclewasinDealeyPlazathencertainlythesoundo 

fthegunshotscouldbeheardonthetapetoo.Forsome 

incrediblereasonnoonehadeverthought 

*Epipolargeometrydescribesthegeometricrelatio 

nshipbetweentwoopticalsystemsviewingthesames 

ubjectandcanbeusedtolocatepointsorobjectsinsp 

ace. 
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ofthatfactbefore.Notoncedidanyoneconnectedwit 

htheWarrenCommission,theFBI,CIAorDallaspolic 

eeverthinktocheckthetapeforgunshots."6 

Thisearlyconversation-thespringboardfortheenti 

reacousticdebatethatfdlowed-containsamajorfals 

ehood.PennJones,Jr.,andGaryMack,nowthecurato 

roftheSixthFloorMuseuminDallas,Texas,madethe 

grievousassumptionatthattimethatsomeoftheoffi 

cersinthemotorcadewerecommunicatingoverChan 



nelOneoftheDallaspoliceradiosystem.Infact,allof 
themotorcadecommunicationsoccurredoverChann 
elTwo.Consequently,theideathatoneofthemotorca 
demotorcyclistsmighthavehadanopenmicrophone 
tunedtoChannelOneduringtheshootinghadnobasis 
infact.Manypremises-allofthemhighlyimprobable 
-havesincebeenofferedbyacousticevidencesuppor 
terstoexplainthisinitialfalsepremise. 

Attheendoftheirmeeting,JonesofferedMackaseve 
nthgenerationcopyoftheDallaspolicerecordingsto 
workfrom,buttherecordingprovedtobetoo" muddy" 
tobeofanyvalue.7 

InJanuary,i977,Mackreceivedaclearercopyofthep 

olicerecordingsfromthegranddameofassassinatio 

nresearchers,MaryFerrell.8Hetooktherecordingt 

oTMProductionsandJanuarySoundinDallas-twoau 

diorecordingstudios-andconvineedafewaudiotech 

nicianstoworkontherecordingswithhim.Afterappl 

yingaudiofilterstoremovesomeofthebackgroundn 

oiseintherecordings,theyfoundasegmentofthetap 

ethatcontained"littlepopsandcrackles" that "were 

notrepeatedanywhereelseonthetape."Macktookth 

erecordinghomeandtriedtomatchthe"popsandcrac 

kles"totheactionseenintheZapruderfiIm.9 

ByJulyofi977,Mackwasconvincedhecouldhearseve 

ndistinctshotsontherecording.ioDespitethefactt 

hatalaterHSCAinvestigationwouldconcludethatth 

e" gunshots "wereinaudibletothehumanear,iiMack 

wroteinTheContinuingInquiry,aPennJones,Jr.pu 

blishedassassinationnewsletter,thatitwas"easy"f 

orhimandhistechnicianstohearsevenshotsanddet 

erminetheirexactsequenceonthetape. 

'Withoutanyfurtherprocessingweheardthefirstsh 
ot:averyloud,sharpcrack,"Mackexplained.Aftersy 
nchronizingthe "gunshots "withtheZapruderfilm, 



Mackwrotethatthesevenshotswerefiredinthefoilo 

wingsequence:"...thefirstshotcorrespondedtofra 

mei6i,indicatingaveryearlydiversionaryorsignal 

ingshottosetuptheensuingcrossfire...Then,2.7sec 

ondslater,shotstwoandthreestruckKennedyalmos 

tsimultaneously...probablyat[Zapruderframes]# 

2o8and#2io...Gunshotnumberfour,just4.9second 

safterthefirst...hadahollow,metallicsound...[and 

]moreorlesscorrespondstoframe250ofZapruder's 

6. "ConspiracyonTape,”Radio&Records,No.267,Fe 
bruary,2,i979 

7. Ib i d . 

8. "SpecialGalleryReportonthejFKAssassination,” 
Gallery,Julyi.979,p.57-1 

9. "ConspiracyonTape,”Radio&Records,No.267,Fe 
bruary,2,i979 

10. Mack, Gary, 'TheDallasPoliceRadio:Assassinati 
ononTape!” TheContinuingInquiry,Vol.2,No.l,Aug 
ust22,1977, pp. 2-4; "Con-spiracyonTape,”Radio& 
Records,No. 267, February, 2,1979; "SpecialGallery 
ReportonthejFKAssassination,” Gallery,Julyi979, 
pp.65-69 

11. TheHSCA’sacousticexpertsdeterminedthatther 
ewerefourinaudibleimpulsesoundsthatmatchedte 
stshotsfiredinDealeyPlaza. 
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fiIm...Frame289...ispreciselywherethefifthshoti 



sheard,7secondsafterthefirstone...[Shotssixands 
evenstrike]almostsimultaneouslyatframes3i3and 
3i5...Theentireseven-shotsequencetook8.4secon 
d s...” 12 

PIayingbackthepolicerecordingforTVreporters,M 

ackusedapointedfingertoindicatetheprecisemome 

ntofeach"gunshot."Helateracknowledgedthatthes 

egmenthethoughtcontainedgunshotsprecededthei 

mpulsesoundsidentifiedbyHSCAacousticexpertsa 

sgunshotsbytwominutes.13 

OnSeptemberi7,i977,thenewlyformedHouseSelec 

tCommitteeonAssassinations(HSCA)heldatwo-da 

yconferenceofWarrenCommissioncriticsinWashin 

gton,D.C.HSCAChiefDeputyCounselG.RobertBlak 

eylaterwrotethathewonderedaboutthebenefitsofs 

uchaconference,believingthatthemajorityofcritic 

swereonlyinterestedin"playingontheemotionsofa 

dispiritedAmericanpublic,writingbooksandarticl 

esforprofit,withscantregardforthetruth,andwewe 

rereluctanttodignifythatkindofconduct,evenbyim 

plication. "14 

OneofthosecriticsattendingtheconferencewasMar 

yFerrell,theDallasresearcherwhowasthesourceof 

Mack'scopyoftheDallaspolicerecordings.Attheen 

dofthefirstday,FerrellmentionedMack'sstudyand 

thathehadfoundsevenshotsonthepolicetape.Bythe 

endofthemonth,Ferrellturnedoverhercopiesofthe 

policerecordingstotheHSCAforfurtherstudy.15 

InOctober,i977,theHSCAcontactedtheAcoustical 

SocietyofAmerica,aprofessionalorganizationofac 

ousticalengineersandscientists,andaskedforreco 

mmendationsonwhowasqualifiedtostudytherecor 

dings.16Fiveorganizationswererecommended.Att 

hetopofthelistwasBolt,Beranek,andNewman,Inc., 

(BBN)aCambridge, Massachusetts, firmthathadpre 



viouslystudiedtheeighteen-minutegapintheWater 

gatetapes,aswellassoundrecordingsofthei97oKen 

tStateUniversityshootingofstudentsbytheOhioNa 

tionalGuard.BBNpioneeredatechniquewhichallow 

edthemtodeterminethetiminganddirection 

12. Mack, Gary, 'TheDallasPoliceRadio:Assassinati 
ononTape!” TheContinuingInquiry,Vol.2,No.l,Aug 
ust22,1977,pp.2-4 

13. Mack,Gary,"AcousticsasEasyasi-2-3...4,”TheC 
ontinuingInquiry,Vol.4,No.8,March22,i98o,p.l 

14. Blakey,G.RobertandBillings,RichardN.,ThePl 
otToKillThePresident:OrganizedCrimeAssassinat 
edJ.F.K.,TheDefinitiveStory,TimesBooks,i98i,p. 
91 

15. HSCACriticsConferenceTranscript,Septemberi 
7,1977, pp. 211-213, HSCARIFi8o-ioii7-ioo24;Let 
ter, MaryFerrelltoAnnTaylor,Februaryi3,1978, p.l 
.,HSCARIFi8o-ioo89-i0456;Blakey,G.Robertand 
Billings,RichardN.,ThePlotToKillThePresident :0 
rganizedCrimeAssassinatedJ.F.K.,TheDefinitive 
Story,TimesBooks,1981,pp.9i-92[Note:Macklater 
claimedtobetheonerespon-sibleforbringingtheDa 
llaspolicetapestotheattentionoftheHSCA.Mackbe 
lievedthathisAugust,i977,articleforTheContinui 
nglnquirypromptedanHSCAattorneytotelephoneh 
imwithaweekofitspublication.("SpecialGalleryRe 
portontheJFKAssassina-tion,” Gallery,Julyi979,p 
p. 65-69; "ConspiracyonTape,”Radio&Records, No. 
267,February2,i979;Letter,PaulL.HochtoMikeEw 
ingandGaryCornwell,Januaryi7,i979,p.l,HSCARl 
Fi8o-ioi05-i0362)However,NationalArchivedoc 
umentsshowthatMackwasn'ttelephonedbyHSCAse 
niorstaffattorneyJohnHornbeckuntilNovember2i 
,i977(HSCAOutsideContactReport,November2i,i 
977,3:oop.m.,p.l,HSCARIFi8o-ioii3-i0398),amo 



nthafterMaryFerrelloriginallytoldtheHSCAabout 

therecordingsandthreedaysafterBolt,Beranek,an 

dNewman(BBN)hadcompletedtheiranalysisofherr 

ecordings.(HSCAOutsideContactReport,Novembe 

r 1 7,1977,9:00a. m.,p.l,HSCARIFi8o-ioii3-i0396) 

ThereasonHornbeckcalledMackwastodetermineth 

esourceofFerrell'srecordings.Hornbeckfoundthat 

Mack'scopiesoriginatedwithFerrell.] 

16.AcousticMeetingNotes,Octobers1977,HSCARl 
F180-10105-10375 
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ofthegunfire.BBN'saudiowork,combinedwithphot 

ographstakenatthescene,allowedprosecutorstoes 

tablishwhichguardsmenfiredfirst.17 

BBNscientiststoldtheHSCAthatiftheaudiorecordi 

ngcontainedgunshotsandtheyhadagoodqualitycop 

ytoworkfrom,theycoulddeterminehowmanyshotsh 

adbeenfired,thetimingoftheshots,andthesourceof 

thegunfire.18 

However,onNovemberi7,1977,afterananalysisofM 
aryFerreH'scopiesoftheDallaspolicerecordings,B 
BNreportedthatthecopieshad"averyscratchyoverl 
ayofneedlenoise,indicatingthatitwasaverypooror 
multiple-generationdubof[theoriginal]recording 
." Consequently, BBNwasunabletosayforcertainwh 
ethertherecordingsdidordidnotcontainthesoundo 
fgunshots,asMackclaimed.Theywouldneedaccesst 
otheoriginalDallaspolicerecordings.19 


Fourmonthslater,onMarchio,i978,HSCAinvestiga 



torslocatedtheoriginalDallaspoliceDictabeltand 

Audographrecordings,aswellastapedcopiesoftheo 

riginals,amongthepossessionsofretiredDallaspol 

icelieutenantPaulMcCaghren.20 

TheDallaspoliceradiotrafficwasroutinelyrecorde 

dontothin,plasticbeltsanddisksbytwoseparatedua 

lrecordingunits.ChannelOne,whichhandledroutin 

eradiotraffic,wasrecordedonaDictaphoneCorpora 

tionA2TC,Model5,belt(orloop)recorderpurchased 

bythedepartmentini957.ChannelTwo,whichhandl 

edspecialeventradiotrafficlikethepresidentialmo 

torcade,wasrecordedonaGrayCorporation"Audogr 

aph"flatdiskrecorderwhichwasboughtintheearlyi 

950's.Bothdualdevicesconsistedofoneunitsettore 

cordandasecondunitsettotakeovertherecordingdu 

tiesassoonasthefirstunitwasfull.21 

OnMayi2,i978,theHSCAaskedBBNtoanalyzetheor 

iginalDallaspolicerecordingsanddetermineifthey 

containedevidenceofgunshots.Dr.JamesE.Barger, 

theleadscientistatBBNwasIessthanhopefuIoffind 

inggunshotsafterapreliminaryexaminationoftheC 

hannelOnerecordingthoughtbyMacktocontaingun 

shots.Bargerdeterminedthattherecording,totheh 

umanear,containednoaudiblesoundsofgunfire-inc 

ontradictionwithMack'sclaimthatsevenshotscoul 

dbeheard.BargertoldtheHSCAthathewas"nothopef 

ulabouttheprospectsofrecoveringanythingfromth 

etape." However,heagreedtocleanuptherecordinga 

ndrunaseriesoftestsdesignedtoprovethattherewe 

renogunshotsonthetape.Hereasonedthatifprelimi 

narytestsshowedthatnogunshotswereonthetape,t 

herewouldbenoneedtoconductadditionalacoustict 

estsinDallas,savingtheHSCAtimeandmoney.TheH 

SCAagreed.22 


17.HSCAReport,pp.66-67 



i8.Blakey,G.RobertandBillings,RichardN.,ThePl 

otToKillThePresident:OrganizedCrimeAssassinat 

edJ.F.K.,TheDefinitiveStory,TimesBooks,i98i,p. 

92 

i9.8HSCA62;8HSCA34;HSCAOutsideContactRepo 

rt,Novemberi7,i977,p.l,HSCARIFi8o-ioii3-i039 

6 

20.InterviewofPaulMcCaghren,Marchio,i978,pp. 

i-2,HSCARIFi8o-ioii5-ioo94 

21. Bowles, JamesC.,TheKennedyAssassinationTap 

es:ARebuttaltotheAcousticalEvidenceTheory,i97 

9,p.io;23H832CEi974 

22.8HSCA34,62;OutsideContactReport,June27,i 

978,2:2op.m.,p.l,HSCARIFi8o-ioo96-i0396;Bla 

key,G.RobertandBillings,RichardN.,ThePlotToKi 

HThePresident:OrganizedCrimeAssassinatedJ.F. 

K.,TheDefinitiveStory,TimesBooks,i98i,p.93 
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TwomonthsIater,onJulyi3,i978,Dr.Bargercalledt 

hecommitteeanddroppedabombshell-therewasevi 

denceofthreetofivegunshotsonthepolicerecording 

s.TheHSCAmadearrangementstobringBargertoWa 

shingtontobriefthecommitteeinexecutivesession. 

23 

Fortwodays,beginningonJulyi7,i978,Dr.Bargerbr 

iefedtheHSCAinsecretsession.Hetoldthecommitte 

ethatwhatBBNthoughtmightbegunshotswereasequ 

enceof"impulsesounds"thatappearedontheChann 



elOnerecordingbeginningatabouti2:3op.m.and47 

seconds.24Bargercautionedthatwhiletheloudest" 

impulsesounds"mightbegunfire,theycouldjustase 

asilybemotorcycleenginemisfires,ignitionsystem 

noises, intermittentmicrophonerelaysounds,scrat 

chesonthesurfaceoftheDictabeltitself,electricalo 

rmechanicaldistortionsduetocomponentsintheco 

mmunicationsystem,oranynumberofothernon-fire 

armsources.25Bargerreportedthathehadsubjecte 

dthe"impulsesounds"BBNhaddiscoveredto“fivesi 

mplebutnecessary"testquestions-Dothesoundsocc 

uratthetimeoftheassassination?Arethesoundsuni 

que,occurringonlyatonetimeandnowhereelseonth 

etape?Dothetimeintervalsbetweenthesoundsmatc 

hotherknownevidence(chiefly,theZapruderfilm)? 

Doesthe" shape "ofthesounds,asseeninawaveform, 

resembletheshapesofknowngunfire?Isthevolumeo 

fthesoundssimiIartothatofknowngunfire?26Thea 

nswertoeachofthetestquestionswas,yes.27 

Consequently,Bargertoldthecommittee,amoresop 

histicatedtestwasrequiredtodetermineifanyofthe 

"impulsesounds"wereactuallygunfire.Hesuggeste 

dthatBBNbeallowedtoconductanacousticreconstr 

uctioninDealeyPlaza-siteofthei963murder-durin 

gwhichtestshotswouldbefiredfromlocationssugge 

stedbyeyewitnessaccountsandcomparedwiththe"i 

mpulsesounds"onthepolicerecording.Ifanyofthes 

e"acousticalfingerprints"matchedtheimpulsesou 

ndsontherecording,BBNwouldbeabletodeterminet 

hetimingoftheshots,thelocationofthegunman,and 

thetargetforeachshotfired.28 

OnSunday,August20,i978,theHSCAinvestigativet 

eamconsistingoffourcommitteestaffmembers,sev 

enacousticexperts,aphotographicconsultant,and 

37DallaspoliceofficersassembledinDealeyPlaza,a 

longwithacrowdofabout200spectators.29 



Sinceitwasimpracticaltofiretestshotsfromeveryc 

onceivablefiringlocation,BBNchosetwositesthath 

adbeenfeaturedthemostinassassinationliterature 

-theTexasSchoolBookDepositoryandthegrassykno 

ll.DallaspolicesharpshootersfiredMannlicher-Ca 

rcanorifles3ofrombothlocationsatfourtargetboxe 

sfilledwithsandbagsatspecificlocations 

23.OutsideContactReport,Julyi3,1978,1:55p.m., 
pp. 1-2, HSCARlFi8o-ioo77-i024 2;Blakey,G. Robe 
rtandBillings,RichardN.,ThePlotToKillThePresid 
ent:OrganizedCrimeAssassinatedJ.F.K.,TheDefin 
itiveStory,TimesBooks,1981,pp.94-95 

24.8HSCAn-i2;HSCAReport,p.8o 

25.8HSCA15 

26.8HSCA70 

2 7.8 H SCA70 - 79 

28.8HSCA80 

29. Blakey,G.RobertandBillings,RichardN.,ThePl 
otToKillThePresident:OrganizedCrimeAssassinat 
edJ.F.K.,TheDefinitiveStory,TimesBooks,i98i,p. 
97 

30. Apistolwasalsofiredfromthegrassyknollinorde 
rtoobtainasubsonicacousticfingerprintfromthisl 
ocation.TheMannlicher-Carcanorifleprovidedasu 
per-sonicacousticfingerprint. 

OCDflDT / SecretsofaHomicideTheJFKAssassinati 

on-EpipolarGeometricAnalysisofAmateurFilmsRe 

latedtolxCXWI/AcousticsEvidenceinthejohnF.Ke 

nnedyAssassinationbyDaleK.Myers/©2007DaleK. 

Myers 



alongElmStreet.3iThreeofthosetargetswerelocat 

edatpositionsthatmatchedthatofthepresidentialli 

mousineatZapruderframesi6o,200,and3i3.Afourt 

htargetwasplacedneartheMainStreetcurbwhereab 

ulletwasknowntohavericocheted.32 

Torecordthetestshots,BBNarrangedtheirmicroph 

onesateighteenfootintervalsalongthemotorcader 

outethroughDealeyPlaza.Theyusedai4-trackrecor 

dertorecordthegunfireandtherefore,werelimitedt 

ousingonlytwelvemicrophonesatatime(leavingtw 

otracksavailableforcommunications);arrangedin 

threeseparategroupsforatotalof36microphonepos 

itions.Thecombinationofmicrophonepositionsan 

dmultipletestfiringsprovided432soundpatterns. 

BBNwasconfidentthatiftheimpulsesoundsontheD 

allaspolicerecordingwereindeedgunshots,theywo 

uldbeabletopredictthepositionofthemotorcyclewi 

ththeopenmicrophonetowithini8feetofitsactuallo 

c a t i o n . 3 3 

Overafivehourperiod,fifty-seventestshotswerefir 

edinDealeyPlaza.34 

OnAugust30,i978,Dr.BargercalledtheHSCAandto 

ldthemthathehadcompletedhispreliminaryanalysi 

s.35Aftercomparingthe2,592combinationsofecho 

testpatternsobtainedinDalIaswiththe"impuIseso 

unds"ontheeight-secondsequenceoftheDalIaspoli 

cerecording,BBNhaddiscoveredi5echopatternsgr 

oupedaroundfourperiodsoftime-anindicationthat 

fourgunshotshadbeenfiredinDallas.Thetestechop 

atternsshowedthatthreeoftheshotswerefiredfrom 

theTexasSchoolBookDepositoryandonewasfiredfr 

omthegrassyknoll.Themotorcyclewiththeopenmic 

rophonethatpresumablytransmittedthegunshot"s 

ounds"waspredictedtobei2ofeetbehindthepreside 

ntiallimousine.36 



OnSunday,Septemberio,i978,thedaybeforehewas 

scheduledtotestify,Dr.BargerflewtoWashington, 

D.C.,andmetwithHSCAchiefcounselG.RobertBlak 

ey,CongressmanFloydJ.FithianofIndiana,anddep 

utychiefcounselGaryCornwellandexplainedthepro 

cessBBNusedtoreachtheirconclusion.Themenalso 

studiedphotographstakenatthetimeoftheassassin 

ationinanefforttoidentifythemotorcyclewiththeo 

penmicrophone,howevernoneofthephotostheyloo 

kedatcoveredtheperiodoftimeinquestion.Blakeyp 

romisedto"keeplooking. "37 

Thenextday,Monday,Septembern,1978,Dr.Barger 
testifiedtothecommitteeinpublichearings.Statist 
ically,therewas96%chancethattheacousticteamha 
dcorrectlydetected 

3i.8HSCA96-98;Blakey,G.RobertandBillings,Ric 
hardN.,ThePlotToKillThePresident:OrganizedCri 
meAssassinatedJ.F.K.,TheDefinitiveStory,Times 
Books,1981,p.98;Miller,Eric," Nov.22re-enacted: 
Policefirerifles,pistolinDealeyPlaza,"DallasMor 
ningNews,August2i,i9 78; Jackson, Margo, E .," Eve 
ntspertinenttotestshootinginDealeyPlaza,August 
20,1978, "DallasMorningNews,August22,1978, pp. 
i- 7 ,HSCAR 1 Fi 8 o-ioioi-io 225 . 

32.Barger,J.E./TestPlanforAcousticalReconstru 
ctionofGunfireEventsinDealeyPlaza,"Augusti4,i 
978,pp.i-4,HSCARlFi8o-ioo82-ioi25;8HSCA98- 
99 

33.8HSCA80,96-97 

34.2HSCAi7;Blakey,G.RobertandBillings,Richar 

dN.,ThePlotToKillThePresident:OrganizedCrime 

AssassinatedJ.F.K.,TheDefinitiveStory,TimesBoo 

ks,i 98 i,p .98 



35-Barger'sfinalcalculationswerecompletedonSe 

ptember6,i978. 

36.0utsideContactReport,August30,i978,4:4op. 

m.,p.l,HSCARlFi8o-ioi05-i0337;Blakey,G.Rober 

tandBillings,RichardN.,ThePlotToKillThePreside 

nt:OrganizedCrimeAssassinatedJ.F.K.,TheDefini 

tiveStory,TimesBooks,i98i,p.99;2HSCA65-69,89 

,92;5HSCA650-5i;seealsojFKExhibitF-37o;8HSC 

A49,100-02, io6;HSCAReport,p. 74, footnoteii;8o 

37.Blakey,G.RobertandBillings,RichardN.,ThePl 

otToKillThePresident:OrganizedCrimeAssassinat 

edJ.F.K.,TheDefinitiveStory,TimesBooks,i98i,p. 
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twoshots,a75%chancetheyhadcorrectlyidentifiedt 

hreeshots,andonlya29%chancetheyhadcorrectlyf 

oundfourgunshots.AccordingtoBarger,theprobabi 

litythatagrassyknollshothadbeenfiredwasonlyso- 

50.38BargerreiteratedwhathehadtoldHSCAmemb 

ersthenightbefore,thattheacoustictestsweredesig 

ned"toseeif[theDallaspolicetape]wasstatistically 

Iikelytohavecontainedthesoundsofgunfire,"39an 

dthattheresultsheobtainedwere"apotentialcorrob 

oratingforcetowardotherevidence."40lnshort,itw 

asuptotheHSCAtofindadditionalevidencethateith 

erconfirmedorrefutedtheacoustictests. 

Astothelocationofthemotorcyclewiththeopenmicr 

ophone,Bargertestifiedthatatthetimeofthefirstsh 

ot,hisstatisticalanalysispredictedthattheopenmi 



crophonewasonHoustonStreetabouti2ofeet,piuso 

rminus9feet,behindthepresident'sIimousine.4iW 

henBargerwasaskedbyHSCAchairmanLouisB.Stok 

eswhetherhehadstudied"anyavailablephotograph 

sorfilmsinordertotryandmakeamoreaccurateplac 

ementofthemotorcycle,"Bargersaidthatphotograp 

hstakenofthatareaatthetimeoftheshootingdidn'tr 

a/ealthepresenceofanymotorcycles.'Wehaveseens 

omephotographstakenlessthaniminutebeforethes 

hooting, "Bargersaid,"andtherearemotorcyclesba 

ckthere,butthereissomuchtimeelapsedbetweenth 

osepicturesandthetimeoftheshooting,itwouldn'th 

elpus[placethemotorcyclewithanymoreprecision] 

."42 

HSCAchiefcounselG.RobertBlakeylaterwrote,"Ba 

rgerturnedoutnottobeverypersuasive.Allofthevir 

tuesthatmadehimafinescientistworkedagainsthim 

asawitness.Hewastooprecise.Hisanswersweretoo 

qualified.TheCommittee,theaudience,andthepres 

swantedclear-cutanswers.WhenBargertoldthemth 

etruth,theimpactofhistestimonywaslost."43 

Thatevening,theHSCAstaffdecidedtoasktwoQueen 

sCollegeacousticianstheyhadconsultedearlier-Ma 

rkWeissandErnestAschkenasy-toseeiftheycouldre 

fineBBN'sworkandcomeupwithbetterpercentages. 

Atfirst,WeissandAschkenasyweren'toptimistic,bu 

tafterconsultingwithDr. Barger,theycameupwitha 

mathematicalextensionofBBN'seffortsthattheyth 

oughtcouldreducetheelementofchance.44 

OnOctober24,i978,theHSCAauthorizedWeissand 

Aschkenasytostudytheimpulsesoundsassociatedw 

iththeshotfiredfromthegrassyknoll.TheHSCAreas 

onedthatsincethiswastheonlyimpulsesoundthatin 

dicatedaconspiracy(allotherimpulsesoundsmatch 

edtestshotsfiredfromtheTexasSchoolBookDeposit 

ory),theycouldusetheirlimitedtimemoreeffective 



lybyconcentratingonthisoneimpulsesound .45 

38.8HSCA107 

39.2HSCA100 

40.2HSCA94 

41 . 2 HSCA 65 - 69 , 8 i 

42.2HSCA92 

43. Blakey,G.RobertandBillings,RichardN.,ThePl 
otToKillThePresident:OrganizedCrimeAssassinat 
edJ.F.K.,TheDefinitiveStory,TimesBooks,i98i,p. 
99 

44. Blakey,G.RobertandBillings,RichardN.,ThePl 
otToKillThePresident:OrganizedCrimeAssassinat 
edJ.F.K.,TheDefinitiveStory,TimesBooks,i98i,p. 
101 

45.8HSCA4,ii4 
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OnDecembern,i978,WeissandAschkenasy,alongw 

ithDr. Barger, metwithHSCAmembersinexecutives 

essionandpresentedtheirunitedfindings-theycoul 

dshowwithrefinedmathematicaltechniquesthatth 

ecertaintyofagrassyknollshotwasnow95percent.4 

6maddition,HSCAphotographicconsultantRobert 

Grodenhaduncoveredseveralamateurfilmclipstha 

tshowedmotorcycleofficerH.B.McLaintravelingon 

MainStreetandturningontoHoustonStreetatabout 

therighttime."McLainwasourman,”Blakelylaterwr 
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OnDecemberi8,1978, Dr. Barger, WeissandAschken 

asy,againmetwithHSCAmemberstoanswerquestio 

ns.MarkWeissexplainedthathisrefinedmathemati 

caltechniqueassumedasgiventhespeedandlocatio 

nofthesuspectmotorcycleonElmStreet.Representa 

tiveHaroldSawyerasked,"Ifthatlocationis"signifi 

cantlywrong,thenallthatproceedsfromthatissubje 

cttothesamefallacy.Isthatcorrect?"Weissreplied, 

"Well,ifthelocationofthemotorcycleisnotwhereIf 

oundittobe,youwillnotgetasetofpredictedechoocc 

urrenceswhichagreeinanywaywithwhatisobserved 

intheDallaspolicetaperecording."48 

OnDecember26,i978,HSCADeputyChiefCounselGa 

ryCornwellaskedformercommitteestaffconsultant 

RichardE.Sprague,49apioneerinthefieldofelectro 

niccomputersbestknownforhisintimateknowledge 

ofthephotographicevidenceintheKennedyassassin 

ation,tohelpidentifythemotorcyclewiththeopenm 

icrophone.Spraguesubsequentlyexaminednumero 

usfilmsandphotographs,includingthosetakenbyja 

mesAItgens,RobertHughes,JohnMartinJr.,Orvill 

eNix,MalcolmCouch,DaveWiegman,MarkBell,and 

MarieMuchmore,andfoundnomotorcycleintheloca 

tionindicatedbytheacousticpanel.SpraguecalledC 

ornwellthenextdayandtoldhim,"Gary,rvegotbadn 

ewsforyou."SpragueexplainedthatthreefiImsalon 

eprovethatnomotorcyclewasneartheareapredicte 

dbytheacousticevidence.AccordingtoSprague,the 

Hughesfilmprovednomotorcyclewasanycloserthan 

220to25ofeetfromthelimousineatthetimeofthefir 

stshot.TheCouchandWiegmanfilmsprovedthatno 

motorcyclewasi20-i4ofeetbehindthelimousineatt 

hetimeofthelastshot.SlideswhichSpraguemadepr 

ovinghisfindingswerepickeduplaterthatdayforvie 

wingbytheHSCAstaffinWashington.Thenextday,as 

taffmembertoldSpraguehisslidesdidn't"proveany 



thingonewayoranother."50 


OnDecember29,i978,just5daysbeforetheHSCA'si 

nvestigationwasscheduledtoexpire,thecommittee 

metforonefinaldayoftelevisedpublichearings.Ind 

ramaticfashion,WeissandAschkenasyfacedthecam 

erasandtestified,"Itisourconclusionthatasaresul 

tofverycarefulanalysis,itappearsthatwithaprobab 

ilityof95percentorbetter,therewasindeedashotfir 

edfromthegrassyknolI."5i 

46.Blakey,G.RobertandBillings,RichardN.,ThePl 

otToKillThePresident:OrganizedCrimeAssassinat 

edJ.F.K.,TheDefinitiveStory,TimesBooks,i98i,p 

p.102-103 

47.Ibid,p.i03;Letter,JamesE.BargertoRichardE. 
Sprague,December26,1978 

48.HSCARIFi8o-ioi20-ioo25,HSCACommitteeBr 

iefing,Decemberi8,i978,p.34 

49.Sprague,aconspiracytheoristwithstrongviews 

onthesubject,becameaphotographicadvisortothe 

HSCAwhenitwasfirstformedandspenttheperiodfro 

mNovemberi976tojulyi977helpingthecommitteew 

iththephotographicevidence. 

50.Golz,Earl,"JFKPanelStaffKnewMotorcycleWas 
n'tThere,”DallasMorningNews,January8,i979;Sp 
rague,RichardE.,TheTakingofAmericai-2-3,Revis 
edSecondEdition,1979,pp.224,235-236;Letter,Ri 
chardE.SpraguetoToddW.Vaughan,Februaryii,19 
8 2 , p . 1 

51.5HSCA556 
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Aftertheacousticscientistsexplainedtheirprocess 
tothecommittee,HSCAchiefcounselBlakeycalledD 
allaspoliceofficerH.B.McLaintotestify.McLain,th 
eHSCAbelieved,wastheoneresponsiblefortheopen 
microphone.52 

McLainidentifiedhimselfinaseriesofframesculled 

fromtwoamateurfiIms.Onesequence,fromtheDalla 

sCinemaAssociates(DCA)film"PresidentKennedy' 

sFinalHour,"showedMcLaintravelingonMainStree 

tafewblocksbeforereachingDealeyPlaza.53Thesec 

ondsequence,fromafilmbyRobertHughes, showed 

McLainturningfromMainontoHoustonStreet,oneb 

lockbehindthepresident'slimousine,whichhadjus 

tturnedontoElmStreet.54Sincetheacousticeviden 

cepredictedthemotorcyclewiththeopenmicrophon 

ewasabouti2ofeetbehindthepresident'slimousine 

atthetimeofthefirstshot,55andbecauseMcLainwas 

theonlymotorcycleofficerinthearea,theHSCAconc 

ludedthatMcLain"wouldhavebeenintheapproxima 

tepositionofthetransmittingmicrophone,asindica 

tedbytheacousticalanalysis."56 

Dr.JamesBargerthenappearedagainbeforethecom 

mitteetoshowhissupportforWeissandAschkenasy' 

swork.Askedaboutthelackofphotographsorfilmst 

hatverifiedtheacousticpanel'sconclusions, Barger 

acknowledgedthatthe"majorshortcoming"oftheir 

acousticwork"wasthattherewasnoe/idencethatthe 

rewasamotorvehiclewherewehadfoundittobe"Barg 

erlaterconcededthatthelackofphotographicverifi 

cationoftheacousticevidencewas"averyobviouspi 

acefromwhichtoattacktheanalysis."57 


EvenBlakeyacknowledgedduringhisopeningnarrat 

iveremarksthat,"Ifitcouldbeprovedthatnomotorc 



yclewasinthepredictedlocationatthetimeofthesho 

ts,thenseriousdoubtwouldberaisedabouttherelia 

bilityoftheacousticsproject."58WhatBlakeyshoul 

dhavesaid,ofcourse,wasthattheacousticsevidence 

wouldbedestroyedbysuchproof. 

OnSunday,December3i,i978,HSCAchairmanLouis 

B.Stokesannouncedthecommittee'sjudgmentinai7 

-pagereporttotheClerkoftheHouse,EdmundL.Hen 

shaw.Aftersixhoursofheateddebatebehindclosedd 

oors,theHSCAconcludedthat"scientificacoustical 

evidenceestablishedahighprobabilitythattwogun 

menfiredatPresidentJohnF. Kennedy "andthattheP 

residentwas"probablyassassinatedasaresuiiofac 

onspiracy.TheCommitteeisunabletoidentifytheot 

hergunmanortheextentoftheconspiracy."59 

FourmembersofthetwelvememberHSCApanel-repr 

esentativesHaroldS.Sawyer(R-Ml),RobertE.Edga 

r(D-PA),andSamuelL.Devine(R-OH)-vigorouslydi 

ssentedfromthe 

52.5HSCA617 

53.5HSCA626JFKExhibitF-668 

54.5HSCA626-27JFKExhibitF-669-7i;8HSCAi02 

55.2HSCA65-69,89,92;5HSCA650-5i;seealsojFKE 

xhibitF-370 

56.HSCAReport,p.76 

57.5HSCA685-86 

58.5HSCA616 

59. HSCAReport,p.l;"RushtoJudgment," Newsweek 
,Januaryi5,1979,pp.26-27,HSCARIF180-10105-10 
358;Blakey,G.RobertandBillings,RichardN.,TheP 



lotToKillThePresident:OrganizedCrimeAssassina 

tedJ.F.K.,TheDefinitiveStory,TimesBooks,i98i,p 

.106 
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committee'sfourshotconclusion.6oRepresentativ 

eHaroldSawyerbelievedthatthephotographicevide 

nceofamotorcycleneededtovalidatetheacousticevi 

dencewasonlysuggestive,notproofthatoneactuall 

yexistedatthepredictedtimesandlocations. Sawyer 

toldthepress,"Iamnotmyselfpersuadedbythecomm 

ittee'sacousticalfindings...Thatthemotorcyclewa 

stheredoesnotappear-frommyreadingoftheeviden 

ceinthecommittee'sreport-tohavebeencertainlyes 

tablished.”6iRepresentativeRobertEdgarsaid,"W 

efoundnoevidencetosuggestaconspiracy.Wefound 

nogunmenorevidenceofagunman.Wefoundnogun,n 

oshells,noimpactofshotsfromthegrassyknoll.Wef 

oundno[frontal]entrywounds...Wefoundnobullets 

orfragmentsofbulletsthatdidnotbelongtotheOswa 

ldweapon.AndwefoundIittle,ifany,evidenceofpart 

nershipwithLeeHarveyOswald.Fewcredibleearwit 

nessaccountsbackupthemarginalfindingsofouraco 

usticsexperts."62 

GaryMack,whohadstartedtheballrollingontheaco 

usticevidencesoheavilyrelieduponbytheHSCA,tol 

daradioindustrytradenewspaper/'Itakegreatpers 

onalprideinthepartthatlwasabletoplayinallthis.A 

sitturnsout,Istumbleduponthefirsthardevidenceo 

fanyconspiracy,andforthatreasonIthinkwearegett 

ingclosertothefullstory."63 


OnJanuary4,i979,justfourdaysaftertheStokesstat 



ementwasreleased,formerDallaspoliceofficerH.B. 

McLainmetwithformerDallaspoliceradiodispatch 

supervisor]amesC.Bowles,whoplayedthei963Dall 

aspoliceradiorecordingsforMcLain.iiwasthefirst 

timeMcLainhadheardtherecordings.Afterlistenin 

gtobothrecordedchannels,McLaindeclared,"Man, 

there'snowaythatcouldhavebeenmymikestuckope 

n!"McLainrecalledtheconversationsrecordedonC 

hannelTwo(themotorcadecommunicationschannel 

)buthadnorecollectionoftheChannelOneconversat 

ions(thoserecordedinandaroundthestuckmicroph 

onesegments).McLainalsopointedoutthatthesoun 

dofthemotorcyclewiththeopenmicrophoneindicat 

edthatitwastravelingwaytoofasttobepartofthemot 

orcade;thatthemotorcyclewiththeopenmicrophon 

eneverturnedonitssiren(somethingMcLaininsiste 

dhedid);andthatthesirensheardontherecordingap 

peartobepassingastationarymicrophone,notoneca 

tchingupwiththemotorcadetwominutesafterthesh 

ooting,astheHSCAclaimed.64 

Concludinghisowninvestigationintothesoundshea 

rdontheDallaspolicerecordingsini979,JamesC.Bo 

wleswrotea2i4-pagereportontheacousticevidence 

andtheHSCA'shandlingofit.Init,heblastedtheHSC 

A'scontentionthatavoice-graderecordingsystemw 

ascapableoftransmittingandrecordingnon-audibl 

eN-wavescreatedbygunshots;pointedouttheabsen 

ceofknownsoundsrelatedtothemotorcadeontherec 

ordings;andofferedstrongevidencethatthemotorc 

yclewiththeopenmicrophonewasatorneartheTrade 

Mart,andnotinthemotorcade.65 

6 0. HSCAReport,pp. 491-511 

61. Wicker, Tom, “Assassinationsreporthastwoimp 
ortantsidelights,"DetroitFreePress,July23,i979 


62.“JudgmentrushedonJFK'piot?"TheFlintJourna 



1 ,March 24,1979 


63. “ConspiracyonTape,"Radio&Records,No.267,F 
ebruary2,i979 

64. Bowles, JamesC.,TheKennedyAssassinationTap 
es:ARebuttaltotheAcousticalEvidenceTheory,i97 
9, pp. 30-32; “CopdeniesJFKgunshottape," Detroit 
FreePress,]anuary6,i979 

65. Bowles, JamesC.,TheKennedyAssassinationTap 
es:ARebuttaltotheAcousticalEvidenceTheory,i97 
9,2i4pages,plusappendices 
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OnJanuary30,i979,tenofthenation'sleadingconsp 

iracytheoristsmetinNewYorkataJFKassassination 

symposiumsponsoredbyGallerymagazine.Duringt 

hatconference,threeoftheattendees-GaryMack,Ja 

ckWhite,andRobertGroden-announcedthattheyha 

dfoundthephotographicverificationoftheacoustic 

evidencethattheHSCAhadbeenlookingfor.66Theev 

idencewasanamateurfilmmadebyElsieDormanwhi 

ch,accordingtoMack, White, andGroden,showedmo 

torcyclistMcLainattheElmandHoustoncorneratth 

etimeofthefirstshot;exactlyastheHSCA’sacoustic 

panelhadpredicted.6 7Grodensubsequentlysubmit 

tedframesfromtheDormanfilmtotheHSCA;68andw 

hiletheHSCAemphasizedthattheydidnotrelyupon 

Groden'snewphotographicevidencetodrawtheirfi 

nalconclusions,theirreportdoessaythattheDorma 

nframes"supportedthecommittee'sconclusion."69 

OnMarch3,i979,formerHSCAphotographicconsult 



antRichardE.Spraguewrotealettertorepresentativ 

eHaroldSawyercondemningGroden'sso-calledpho 

tographicverificationoftheacousticevidence.Spra 

guewrotethatthe"motorcyclelocation[theacoustic 

experts]cameupwithisprovablywrong...ElsieDor 

man'smovietakenfromthefourthfloorofthe[Depos 

itory], proves [alongwiththeWiegmanandCouchfil 

m]thattherewasnomotorcycleatall,whereWeiss,B 

argerandAschkenasysayithadtobe..."70 

SpraguealsocondemnedtheHSCA'suseoftheRobert 

HughesfilmasevidencethatMcLainwasinapproxim 

atelythecorrectpositiontotransmitthesoundsofgu 

nfire.SpraguewrotethatMcLaincouldn'tpossiblyh 

avecoveredthei7ofootdistancebetweenhislastkno 

wnpositionshownintheHughesfilmandtheposition 

dictatedbytheacousticevidenceinthe3.5secondsth 

atSpragueestimatedMcLainwouldhavehadavailabl 

e t o h i m . 7 1 

OnJanuary7,i98o,SpraguewrotetoU.S.AttorneyGe 

neralBenjaminR.Civilettiaskingforanopportunity 

tomeetwithhimandshowhimphotographicevidence 

thatdisprovedtheHSCA'sacousticanalysis.Spragu 

eexplainedthat"afewdaysbeforethecommittee'sfi 

nalhearingsontheacousticalevidence,whichevent 

uallyledthemtoaconclusionofconspiracy, 

Icalledtotheirattentionsomeimportantphotograp 

hicevidence.Thisevidenceprovesthattheacoustica 

lanalysisbythecommittee'soutsideconsultantsatB 

olt,BeranekandNewman;andbyProfessorsAschken 

asyandWeiss,isfaulty.Icalledthisfaultyanalysisto 

theattentionoftheoutsideconsultants,thecommitt 

ee'sstaff,andthecommittee'smembers,bothbefore 

thelasthearingsandduringthehearings,aswellasd 

uringtheperiodwhenthestaffwasworkingonthefin 

alreport.Allofthemignoredthisevidenceandyouwi 

llfindnomentionofitinthefinalreportorinVolume 



VIoftheappendixtothereportcoveringthephotogra 

phicevidence."72 


66. “SpecialGalleryReportonthejFKAssassination, 
" Gallery,Julyi979,pp.64-68;Letter,GaryMacktoR 
ichardE.Sprague,Aprili,1980,pp.3-4,SpragueColl 
ection,NationalArchives 

67. “SpecialGalleryReportonthejFKAssassination, 
" Gallery,Julyi979,pp.68-12 

6 8.5 H SCA70 2-20 

69. HSCAReport,p.75footnotei2 

70. Letter,RichardE.SpraguetoHaroldS.Sawyer,M 
arch3,1979, pp. 1-2, SpragueCollection,NationalAr 
chives 

71. Letter, RichardE.SpraguetoNormanRamsey,Ap 
ril7,i982,p.3,SpragueCollection,NationalArchive 
s[Note:TheactualamountoftimeavailabletoMcLai 
naccordingtothisstudywasjusto.ssseconds.] 

72. Letter, RichardE.SpraguetoBenjaminR.Civilett 
i,January7,i98o,p.l,DOJCDRIFi86-ioooi-ioo67 
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OnMarchii,i98o,SpraguemetwithtwojusticeDepa 

rtmentattorneysandfourmembersoftheFBI'sTechn 

icalServicesDivision.Spraguepresentedhisphotog 

raphicevidence.Includedwerethephotographsand 

filmsofJamesAltgens,DaveWiegman,andMalcolm 

Couch, whichdemonstratedthatMcLainwas"moreth 

an25ofeetbehindJFKwhentheshotswerefired."73B 



ytheendofthemeeting,theFBIandjusticeDepartme 
ntofficialswere" convinced" thatMcLainwasnowhe 
renearthelocationnecessarytovalidatetheacousti 
cevidence.74 

InearlyApril,i98o,GaryMack,whoinstigatedtheH 

SCA'sacousticstudy,scoldedSprague,callinghiseff 

ortstounderminetheacousticevidence"ratherfooli 

sh;" adding, 'Therealnetresult, Dick, isthatyou'vem 

adesomeseriouserrorsthatreflectstronglyonyourc 

redibility."MackcounteredSprague'sargumentsby 

claimingthatMcLainhadsixtosevensecondstocove 

rthei7ofootdistanceonHoustonStreet,notthe3.5s 

econdsestimatedbySprague;thattheDormanfilmsh 

owedMcLainarrivingatthetimeofthesecondshot,7 

5notwellafterthelastasclaimedbySprague;andthat 

anewstudyoftheZapruderfilmshowedMcLainatthe 

cornerofElmandHoustonatZapruderframei79(i.e. 

,theperiodbetweenthefirstandsecondshots).76All 

threeofMack'sassertionslaterprovedfalse. 

Inthefallofi98o,attherequestoftheU.S.Departme 

ntofJustice,theNationalResearchCouncilestablis 

hedtheCommitteeonBalIisticAcoustics(CBA)torev 

iewtheHSCA'sacousticfindingsandmethodology.T 

heCBA,ledbyHarvardUniversityprofessorNorman 

F.Ramsey,includedelevenothertopscientists:Luis 

W.AlvarezoftheLawrenceBerkeleyLaboratoryatth 

eUniversityofCalifornia;HermanChernoff, Massac 

husettsInstituteofTechnology;RobertH.Dicke,Pri 

ncetonUniversity;Jeromel.Elkind,XeroxPaloAlto 

ResearchCenter;JohnC.Feggeler,BellTelephoneL 

aboratories;RichardL.Garwin,IBMCorporation;P 

aulHorowitz,HarvardUniversity;AlfredJohnson, 

NationalLaboratoryCenter;RobertA.Phinney,Prin 

cetonUniversity;CharlesRader,MassachusettsIns 

tituteofTechnology;andF.WilliamSarles,Trisolar 

Corporation.77 



OnMarch4,i98i,ontheheelsofanFBIreportcritical 

oftheHSCAacousticpanel'sconclusions, Dr. James 

BargerwrotealettertoLouisStokes,formerchairma 

noftheHSCA, stating, 'Themostmeaningfulandthe 

mostdirectmethodofverifyingwhetherwehaveprov 

edthattheimpulsepatternsontheDPDrecordingare 

causedbygunfireinDealeyPIazaistoexamineindep 

endentevidenceaboutthemotorcycletrajectoryand 

abouttheshottimingsequencethatouranalysisreve 

aled...TheHSCAdidfindthatboththemotorcycletra 

jectoryandtheshotsequencewefoundwereconsiste 

ntwithindependentphotographicevidence."78Lat 

erintheletter,Bargeradds,"...photographiceviden 

cewasfoundbytheHSCAthatshowedamotorcycleont 

he[trajectory]thatwehadchosen."79 

73. Letter, RichardE.SpraguetoJeffreyFogel, Marc 
hi8,i98o,p.l,attachmenttoFBIRIFi24-ioi64-ioi5 
8 

74. Letter, RichardE.SpraguetoNormanRamsey,Ap 
ril7,i982,pp.l,3,SpragueCollection,NationalArch 
i v e s 

75. ThiswasarevisionofMack'si979claimthattheDo 
rmanfilmshowedMcLainarrivingatthetimeofthefi 
r s t s h o t. 

76. Letter,GaryMacktoRichardE.Sprague,4-1-80,p 
. 1-2,4, SpragueCollection,NationalArchives 

77. ReportoftheCommitteeonBallisticAcoustics,N 
ationalResearchCouncil,i982,pp.ii,4 

78. HSCARIF186-10006-10053,Letter,JamesE.Bar 
gertoLouisStokes,March4,i98i,p.2 

79.Ibid,p.5 
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Infact, theHSCAwasneverabletoconfirmMcLain'sp 
resenceatthelocationspredictedbyBarger'sanalys 
is,nordidBargerhaveanyfirsthandknowledgeabout 
suchphotographicvalidation.8o 

OnJanuary3i,i982,theCBAmembersmetforthefirs 

ttimeandcomparednotesfromtheindependentstud 

iestheyhadbeenconductingsineethecommittee'sin 

ception.Bytheendoftheday,thegroupwasconvinee 

dthattheHSCAacousticpanel'smethodsweresofaul 

tythatitrenderedtheiracousticevidenceofaconspi 

racyuseless.8i 

OnMarch2,i982,GaryMackwrotealettertoCBAphys 

icistNormanRamseyexplainingthathewasawareof 

newphotographicevidencethatshowedH.B.McLain 

'smotorcycleatthetimeandlocationpredictedbythe 

HSCAacousticanalysis,therebyvalidatingtheacou 

sticevidence.Thistimethe" evidence "turnedouttob 

eZapruderframeZi83whichreportedlyshowedMcL 

ain'smotorcyclebetweenshotpositionsiand2.Mack 

wrote, "HSCAAssistantStaffCounselGaryCornwell 

spotted[McLain]whilereviewingthefilmwithHSCA 

PhotoConsultantRobertGrodeninFall,i978.Grode 

nconcurredwithCornwell'sobservation,andisnow 

preparinganewprintforstudy."82NeitherGrodenn 

orCornwellevermentionedtheirfindingpublicly.C 

ornwelllaterdeniedtheobservation.83Theobjectth 

oughttobeMcLainisactualIyai963MercuryCometc 

onvertiblecarryingDallasMayorEarleCabellandhi 

sparty. 

OnMayi4,i982,theCBAreleasedtheirfinalreportw 



hichconcluded,basedpartiallyontheworkofOhiope 
rcussionistStephanN. Barber, thattheHSCA'sacous 
ticworkwasseriouslyflawedandthat"thepreviousl 
yanalyzedsoundswererecordedaboutoneminuteaft 
ertheassassinationand, therefore,toolatetobeattr 
ibutedtoassassinationshots."84 

InaFebruaryi8,i983,lettertoG.RobertBlakey,Dr.J 

amesBargeragreedthattheNAS-CBAreportseemedt 

oshow'thatthesoundsthatweconnectedwithgunfir 

eweremadeaboutaminuteaftertheassassinationsh 

otswerefired." However, Bargernotedthattherecor 

dingusedbytheCBAcontained"someenigmaticfeat 

ures"thatraise"doubtaboutthetimesynchronizatio 

nofeventsonthatrecording. 'Therefore, Bargerconc 

luded,thereissomedoubtastowhethertheNAS-CBA 

hadproventhattheacousticevidencewasinvalid.Ba 

rgersuggestedthatfurtheranalysiswasneededands 

uggestedanumberofstudies, including, a "photogra 

phicexaminationofMcLain'strajectory."Bargerwr 

ote,"Itisimportanttocompareourbestphotographi 

cestimatesofMcLain'strajectorywithourbestacous 

ticalestimates...Weunderstandthatfurtherworkha 

sbeendonehere,85butnothavingseenit,wedon'tkn 

owifanadequateanalysishasbeendone."86 

8 0. EmailgrouppostingfromjamesBarger,April,20 
o 1 

8 1. ReportoftheCommitteeonBallisticAcoustics,N 
ationalResearchCouncil,i982,pp.4-5,i7 

82. Letter,GaryMacktoNormanRamsey,March2,19 
82,p.l[Note:MacklaterclaimedthatMcLaincanbes 
eeninZapruderframesZi79-i8o,andZi88,i89,andi 
94. (Coverups!, No. 6, January, 1983, pp. 1-2)] 


83.TelephoneinterviewofGaryCornwell,i998 



84-ReportoftheCommitteeonBallisticAcoustics,N 

ationalResearchCouncil,i982,p.2;Letter,C.K.Ree 

dtoStephanBarber,Novemberi7,i98o;Letter,Nor 

manF.RamseytoSteveBarber,October8,i98i 

85. AreferencetoobservationsmadebyGaryMack,as 
reportedini982andi983. 

86. Letter, Dr. JamesE.BargertoG.RobertBlakey,Fe 
bruaryi8,1983,pp.1-6 
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InApril,1988,RichardE.Sprague*sphotographicev 

idencethatmotorcycleofficerH.B.McLainwasnotw 

hereacousticexpertshadpredictedwasresurrectedi 

nanarticlepublishedinBobCutler'sGrassyKnollGa 

zetteResearcherToddW.Vaughan,whohadbeencorr 

espondingwithSprague,notedthattheRobertHughe 

sfilmandtheZapruderfilmbothshowedthefifthcari 

nthemotorcade,theVice-PresidentialSecretServic 

eFollow-Upcar,makingitsturnfromHoustonontoEI 

mStreet.UsingtheSecretServicecarasasynchroniz 

ationpoint,Vaughanconcluded, after" eyeballing "t 

hetwofilms,thatatthetimeofthefirstshotMcLainw 

as23ofeetfromthepositiondidatedbytheHSCA'sac 

ousticevidenceandthereforecouldn'tpossiblyhave 

beeninapositiontotransmitthesoundofgunshots.8 

7 

Inajuly,i990,articlepublishedinJerryRose'sTheT 
hirdDecade;researchSimHeningermadeasimilaro 
bservationbyalso" eyeballing "theHughesandZapru 
derfilms.HeningerwrotethattheHughesfilm"adual 
lyprovesthatMcLainwasbarelypasttheintersedion 



ofHoustonandMainStreetswhentheshootingbegan 

."Heningerreachedhisconclusionafterobservingt 

hatthefifthcarinthemotorcade,theVice-President 

ialSecretServiceFollow-Upcar,couldbeseenturnin 

gthecornerfromHoustonontoElmStreetinbothfilm 

s,andconsequentlythesynchronizationofbothfilm 

sseemedtoshowMcLain"30ofeetfromwheretheope 

nmicrophonehadtohavebeen."Heningeralsopointe 

doutthattheDormanfilmshowedMcLainarrivingatt 

heEImandHoustoncorner"aftertheheadshot,"nota 

tthetimeofthefirstshotasRobertGrodenhadtoldth 

eHSCA.88 

OnNovember20,i997,assassinationresearcherGre 

gJaynespresentedthesamehypothesisasVaughana 

ndHeningertoagatheringofresearcherssponsored 

byJFK/Lancer.JaynestoldtheattendeesthattheHu 

ghesfilmsegmentshowingMcLainatthecornerofMa 

inandHoustonsynchronizedtotheZapruderfiIm"ar 

oundframei6opius,"andthatMcLaincouldn'thaveb 

eeninapositiontotransmitthe"impulsesounds"tho 

ughttobegunshotsbytheHSCAacousticexperts.Jay 

nesalsonotedthattheDormanfilmshowedMcLainar 

rivingatthelocationdesignatedbytheacousticexpe 

rtsasthefirstandsecondshotpositionswellafterthe 

shootinghadended.Jaynes'presentation,whichals 

oreliedon" eyeballing "theZapruder,HughesandDo 

rmanfiIms,waslaterpublishedontheInternet.Simi 

Iarobservationshaveappearedonthelnternetinmo 

rerecentyears.However,noneoftheselnternetrepo 

rtshaveofferedacomprehensivescientificanalysis 

oradefinitiveconclusion.89 

Ina200iemailmessage,Bargerwrotethathehadnev 
erpersonallyseenanyfilmsrelatingtotheacoustics 
evidence, adding, "IlimitedmyworkforHSCAtoanal 
ysisofthepoliceradiochannelrecordings.Atthetim 
eIpresentedmyfindings,severalCongressmenaske 
d m e h o w 



87. Vaughan, ToddW.,withCutler, Bob, "WhereWas 
H.B.McLainWhentheFirstShotWasFiredinDealeyP 
laza?"TheGrassyKnollGazette,IV/88,Vol.i2,#2,A 
pril,i988,pp.3-7;Letter,RichardE.SpraguetoTodd 
W.Vaughan,August2,1981,pp.i-2;Letter,ToddW.V 
aughantoRichardE. Sprague, Februarys, 1982, p.l;L 
etter,RichardE. SpraguetoToddW. Vaughan, Februa 
ryn,i982,p.l;Letter,RichardE.SpraguetoToddW. 
Vaughan,February22,1986,pp.1-4 

88. Fleninger,Sim,"NoMcLain,NoMotorcycle,NoM 
icrophone:TheAssassinationFilmsDisprovetheAs 
sassinationTapes,"TheThirdDecade,Vol.6,No.5,J 

uly,1990,pp.14-17 

89. Jaynes,Greg, "H.B.McLain:Notinpositiontorec 
ordimpulsesalaBBN,"TheSceneoftheCrime,Novem 
ber20,i997;Internetarchivedsource:http://mcad 
ams. pose. mu. edu/jaynes;Seaton, Paul, "Anlnvesti 
gationofH20,"August5,2004;Internetsource:http 
://www.pauIseaton.com/jfk/acoustics/houston/ 
houston.htm;Russ,Michael," SynchronizingtheZa 
pruderFilmandtheHughesFilm,"lnternetsource:h 
ttp://www.geocities.com/jfkinfo4/sync/sync.ht 
m. 
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theyweretoiinterpretmyresults-sincelpresentedt 

heminprobabilisticform.Itoldthemthatitwasuptot 

hemtolookforcorroboratingorimpeachingindepen 

dent(ofmyanalysis)evidence.Imentionedseveralk 

indsofindependentevidencethatwouldcorroborate 

myfindings.Oneofthesewas,ofcourse,whetherthey 



couldfindavehicleorpersonwithapoliceradionear 

wherelhadfoundit.IrememberBobBlakeytoldmeth 

attheyhadfoundsuchevidence,butIdon'tremember 

thenameofthepersonwho'sfilmwasthoughttoconta 

inthisevidence.90igatherfromthe[email]trafficI' 

veseen...thatthisevidenceisindispute-atleastbet 

weensomeofyou.Well,it'sanimportantquestion,be 

causeifitcanbeshownthattherewasnovehicleorper 

sonwithapoliceradionearthetrajectorywherelfou 

ndittobe,then,thatisimpeachingevidence."9i 

InMarch,200i,Science&Justiceaquarterlypublica 

tionofBritain'sForensicScienceSociety,published 

apaperbyDonaldB.Thomas,anentomologistandpar 

t-timeassassinationresearcherworkingfortheU.S. 

DepartmentofAgriculture'sSubtropicalAgricultur 

alResearchLaboratoryinWeslaco, Texas. Thomasbe 

cameconvincedofaconspiracyintheKennedyassass 

inationafterviewing01iverStone'si99imotionpict 

urejFK.InhisScience&Justicepublishedpaper,Tho 

masclaimedthattheCBAreportwasflawedandthata 

statisticalreviewoftheHSCAacousticworkconfirm 

edtheirfindingsandelevatedtheprobabilityofagra 

ssyknollshotfrom95to96%.Thomasalsosuggestedt 

hatfiveshots,notfourastheHSCAhadconcluded,ha 

dbeenfiredinDealeyPlaza.92 

FormerHSCAchiefcounselG.RobertBlakey,eagerto 
embraceanystudycriticaloftheCBA'sdevastatingcr 
itiqueofhiscommittee’sfindings,calledThomas'st 
udy" anhonest,careful,scientificexaminationofev 
erythingwedid,withalltheappropriatestatisticalc 
hecks. "93 

However, eightmonthsafterhisfindingsmadeworld 

widenews,Thomasacknowledgedtoasmallgroupofa 

ssassinationresearchersataconspiracyconference 

thathisobjectiontopartoftheCBA'shypothesiswere 

"largelyblownaway"afterheexaminedastatisticala 



nalysisofamorecompleteversionoftheDallaspolice 

recordingwhichhehadrecentlygainedaccessto-the 

samerecordingusedbytheCBAi9yearsearlier.Thom 

asemphasized, however, thathisacknowledgmentsh 

ouldn'tbeconstruedtomeanthathebelievedthatthe 

CBAhypothesiswascorrect,merelythattheCBAhypo 

thesiswas"nowplausible."94Thomaswentontooffe 

ranumberofargumentswhichbuttressedhisorigina 

IScience&Justicepaperwhichconcludedthatfivesh 

otswerefiredinDealeyPlazaandthatthefourthshot, 

firedfromthegrassyknoll,wasthefatalheadshot. 

In2003,MedstarTelevisionandCourt-TVcommissi 

onedRobertBerkovitzofSensimetricsCorporationt 

ore-examinetheacousticevidenceusingthelatestco 

mputertechnologyfora 

90. AreferencetothefilmofRobertJ.E. Hughes, Jr. 

91. EmailgrouppostingfromjamesBarger,April,20 
o 1 

92. Thomas, D.B.,"Echocorrelationanalysisandthe 
acousticevidenceintheKennedyassassinationrevis 
ited,” Science&Justice200i,Vol.41,No. 1 ,p.21-32 

93. Lardner, Jr., George, "StudyBacksTheoryof'Gra 
ssyKnoll/NewReportSaysSecondGunmanFiredatK 
ennedy,”TheWashingtonPost,March26,200i,p.A3 

94. Thomas, DonaldB.,"HearNoEvil:TheAcoustical 
EvidenceintheKennedyAssassination/’presentedo 
nn/17/oiinDallas,Texas,p.i3;0*Dell,Michael, "T 
heacousticevidenceintheKennedyassassination,” 
November9,2003,Internetsource:http://mcadam 
s.pose.mu.edu/odell 
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forthcoming40thanniversarytelevisionspecial.Be 

rkovitzconcludedthattheCBAwascorrectintheirco 

nclusionafterall;thattheimpulsesoundsdeemedto 

begunshotsbytheHSCAacousticteamswereactually 

recordedaboutoneminuteaftertheassassination,a 

ndtherefore,toolatetobeassassinationshots.95 

Berkovitz'2003workforCourtTVwasimmediatelyc 

hallengedbyDonaldThomas.Thomaschargedinanl 

nternet-postedrebuttalthatBerkovitz'"lackoffami 

liaritywiththeevidenceinthecase,andperhapsalac 

koftime,resultedinalackadaisicalstudy."96 

OnNovember20,2003,ABCtelevisionbroadcastPdt 

erJenningsReporting:TheKennedyAssassination- 

BeyondConspiracy,atwohour40thanniversarylook 

atthecrimeofthecentury.TheABCNewsspecialfeat 

uredsequencesfromDaleK.Myers'computerreconst 

ructionoftheshootingaswellastheconclusionsheh 

adreachedafterconductinganepipolargeometrican 

alysisofamateurfilmsrelatedtotheacousticeviden 

ce.MyersconcludedthatH.B.McLain'smotorcyclew 

asi74feetfromthelocationpredictedbytheHSCA'ac 

ousticexpertsatthetimeofthefirstshotandthatthe 

acousticevidenceofaconspiracywasinvalid.9 7His 

photographicworkontheacousticsissuewasignore 

dbyconspiracyproponentsandargumentsforandag 

ainstthevalidityoftheacousticevidencerevertedto 

"acoustic "questions. 

Inearly2006,Science&Justicepublishedaresearch 

paperbyphysicistsR.Linsker,RichardL.Garwin,He 

rmanChernoff,PaulHorowitz,andNormanF.Ramse 

y;threeofwhomweredistinguishedmembersofthei 

982CommitteeonBallisticAcoustics(CBA).Thescie 

ntistsrebuttedentomologistDonaldThomas'origin 



al200ithesisaswelIashissubsequentcritiques.The 

physicistswrotethattheirpaper"identifiesserious 

errorsintheThomaspaperandcorrectserrorsinthe[ 

CBA]report.Weaffirmtheearlierconclusionofthe[ 

CBAJreportthatthealleged'shot'soundswererecor 

dedapproximatelyoneminuteaftertheassassinatio 

n ." 9 8 

Inlate20o6,Science&Justicepublishedaletterfro 
mDonaldThomasseekingtorebutthecritiqueofthee 
minentphysicists.Thomasclaimedthattheconclusi 
onsofLinskeretal. relied "moreonassumptionsthan 
o n d a t a ." 9 9 

However,inascathingresponsetoThomas,publishe 

dinScience&JusticephysicistsR.Linsker,RichardL 

.Garwin,HermanChernoff,andNormanF.Ramseyde 

monstratedthatitwasThomas'argument"thatrelies 

moreonassumptionsthanondata.'Thescientistssh 

owedthatThomascontinuestodrawconclusionsbas 

edonunreliabledispatcherannotations;misunders 

tandsandmisrepresentsthephysicists’analysis;an 

dwronglyclaimsthattheiranalysissupportshisconc 

lusions.ioo 

95. Berkovitz, Robert, “SearchingForHistoricNoise 
:AStudyofaSoundRecordingMadeontheDayoftheA 
ssassinationofPresidentJohnF. Kennedy, "Novemb 
er22,2003,p.30 

96. Thomas, D.B.,“ImpulsiveBehavior:TheCourtTV 
-SensimetricsAcousticalEvidenceStudy,"2003 

97. ABCNewsSpecial,PeterJenningsReporting:The 
KennedyAssassination-BeyondConspiracy,ABCTe 
levisionNetwork,November20,2003 


98.R.Linsker,R.L.Garwin,H.Chernoff,P.Horowitz 
,andN.F.Ramsey; “Synchronizationoftheacoustice 



videnceintheassassinationofPresidentKennedy," 

Science&Justice200i,Vol.45,No.4(2005)p.207 


99. Thomas, DonaldB.;“ Correspondence, " S c i e n c e & 
Justice20o6,pp.i-3 

100. R.Linsker,R.L.Garwin,H.Chernoff,andN.F.Ra 
msey;“ Correspondence, "Science&Justice20o6,pp 
.1-6 
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Despitethetremendousweightofcrediblevoiceswh 

ohavedenouncedtheHSCA'sacousticworkacoustica 

llyovertheyears,thethinvoicesofafewskeptics,lik 

eThomas,continuetofindanaudience. 

TheinnumerableerrorsinThomas'sworkareabunda 

ntlyevidenttothescientificcommunity,butlaypers 

onscan'tseemtotakethetimetowadethroughthem.T 

hereis,however,aneasilyaccessiblemethodofresol 

vingthedebateoverthevalidityoftheacousticevide 

ncephotographically. 

ANEWWAYOFLOOKINGATTHEACOUSTICEVIDEN 

CE 

TheconclusionsoftheHSCAacousticexpertshingeo 

naverybasicassumption-apolicemotorcycle,witha 

nopenmicrophone,wastransmittingthesoundofthe 

shotsfromfourveryspecificlocationsatthetimeoft 

heassassination.Thoselocationswerepredictedbas 

edontheclosecorrelationofsound-impulsesdetect 

edintheoriginali963policerecordings,whichacous 

ticexpertsbelievedweregunshotechopatterns,and 

actualgunshotechopatternsrecordedduringtestfir 



ingsconductedinDealeyPlazaini978. 



Itcannotbeoveremphasizedthattherearenoaudible 

gunshotsoundsontheDallaspolicerecordings-amaj 

orflawintheHSCA'sacoustictheoryaccordingtoDal 

laspoliceradiodispatchsupervisorJamesC.Bowles 

,whowroteinhiscriticali979reportthatpoliceshoo 

tingshavebeenrecordedinotherinstancesandthegu 

nshotsareeasilyheard. 

Inorderfortheacousticanalysistobecorrectandval 

id,apolicemotorcyclemustactuallyexistatthefours 

pecificlocationsandtimespredictedbytheacoustic 

analysis. Consequently, theassumedpositionofthe 

motorcycleisattheheartoftheacousticanalysis.All 

oftheconclusionsaboutthetimingandsourceofthes 

hots, assetforthbyBolt,BeranekandNewman, Inc. ( 

BBN);MarkWeissandErnestAschkenasyofQueensC 

ollege(WA);andlaterbyDonaldB. Thomas, particul 

arly,thatoneshotwasfiredfromthegrassyknolIand 

thereforetherewasaconspiracytoassassinatePresi 

dentKennedy,stemfromthatassumption.Ifthereis 

nomotorcycleatthelocationandtimespredictedbyt 

heiranalysis,theirconclusionsare,bydefault,inval 

i d. 

Inanefforttoresolvethecontinuingdebateoverthev 

alidityoftheacousticevidenceintheKennedyassass 

inationinamannerthatwouldbeobviouseventothos 

ewhocan'tfathomtheCBAreportorothercontinuing 

acousticstudies,are-examinationofthephotograp 

hicevidencewasundertakentodeterminewhetheror 

notH.B.McLain'smotorcycle(oranypolicemotorcy 

cleforthatmatter)wasinthepositionpredictedbyth 

eHSCAacousticexperts. 

ThestudyinvolvedusingacomputermodelofDealey 
Plazatogeometricallysynchronizenineamateurfil 
msthatcapturedportionsofthemotorcade's journey 
throughtheplaza. 
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Theresult,whichwaspresentedtoABCNewsin2003a 

ndisdetailedhereforthefirsttime,isadefinitive,re 

constructedphotographicrecordthatrevealsthepr 

eciselocationofthepertinentmotorcadevehiclesat 

thetimeoftheshooting.Thisconclusiverecorddemo 

nstratesthatnopolicemotorcycles-including,Offic 

erH.B.McLain's-wereneartheareadesignatedbyth 

eHSCA'sacousticexperts,andconsequently,theco 

mmittee'sacousticevidenceofaconspiracyintheKe 

nnedyassassinationisinvalid. 

APHOTOGRAPHICAPPROACH 

Nineamateur8mmfilmsdocumentingthepresidenti 

almotorcade'sjourneythroughDealeyPlazawerech 

osenforthephotographicanalysisportionofthispro 

ject.Theyarethefilmsof: 

(1) RobertHughes 

(2) MarieMuchmore 

(3) ElsieDorman 

(4) OrvilleNix 

(5) TinaTowner 

(6) F.M.MarkBell 

(7) JohnMartin, Jr. 

(8) CharlesBronson 



(9)AbrahamZapruder 


ThemostfamousoftheseisAbrahamZapruder,whois 

theonlyphotographertocapturetheentireshooting 

sequence. 

Thenineotheramateurphotographers,eacharmedw 

ithan8mmfilmcamera,capturedportionsofthe32-s 

econdperiodproceedingtheshooting,theshootingi 

tself,andsomeoftheeventsthatfollowed.Manyofth 

esequencesoverlapandallareverybrief-lessthanfi 

vesecondsinlength. 

Becausethesemultiple,fragmentaryamateurfilmsc 

ollectivelycaptureasingleevent,itispossibletosyn 

chronizeallofthesefilmstogethertoreconstructaco 

ntinuousrecordoftheoriginalevent. 

Twofilmsinparticularareofprimeimportancewithr 

egardtotheacousticquestion-theHughesfilmandth 

eZapruderfilm. 

TheHughesfilmdepictsmotorcycleofficerH.B.McL 

ain,whotheHSCAclaimedwasthemotorcycleofficer 

withtheopenmicrophone.TheZapruderfilmdocume 

ntstheshootingsequence. 
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Bydeterminingtherelationshipbetweenthesetwofi 

Ims,itispossibletoestablishMcLain'spositionduri 

ngtheshootingsequence,andtherefore, determine 

whetherMcLainwas,astheHSCAclaimed,neartheco 

rnerofElmandHoustonStreetsatthetimeofthefirst 

shot,orwhetheranyothermotorcycleswerethere;an 



dhence,establishthevalidityoftheacousticevidenc 
e. 

SYNCHRONIZATIONISSUES 

Unlikeprofessionalmotionpicturecameras,theama 

teur8mmcamerasusedtorecordtheKennedymotorc 

adewerenotelectronicallysynchronizednorwereth 

eymotor-driven.Eachofthenineamateurcamerasin 

thisstudywasspringwoundresultinginframeratest 

hatcouldvaryby3%dependingonhowtightlytheoper 

atorhadwoundthespringbeforefiIming,howlongth 

ecamerawasincontinuousoperation,andseveralot 

herfactors,allofwhichcontributedtothecamera'sf 

unctionality.Consequently,thefilmfootagethesec 

amerasproducedwillneverexactlymatcheachother 

frame-for-frame. 

Evenwhentwospringwoundcamerasarerunningsim 

ultaneously,onecamerawillalwaysbeexposingfram 

esamillisecondbeforeorafteritscounterpart.Forp 

urposesofthisanalysis,thosevariablemilliseconds 

willmakelittleornodifference. 

Insynchronizingtheamateurfilmsforthisproject,a 

nerrorratioofplus-or-minus(4/-)oneframe(appro 

ximatelyonetenthofasecond)wasdeemedacceptabl 

e,andthereforeconsideredsynchronous. 

Inordertoachievesynchronicitybetweenamateurca 

merasrunningatvariableframeratesitwasnecessar 

ytofirstdetermineeachcamera'saverageoperation 

alframerate. 

ESTABLISHINGACLOCK 

OfalltheamateurfilmsoftheKennedyassassination 

,thefiImmadebyAbrahamZapruderhasreceivedthe 

mostscrutiny.Ini964,theFBIIaboratoryconducted 

adetaiIedexaminationofZapruder's8mmcamera,a 



Bell&HowellZoomaticDirectorSeries,Model4i4PD 
. [ Exhibitl] 


TheFBIdeterminedthroughtestingthatZapruder's 

cameraranfor6osecondswhenfullywoundandthatt 

he"normalrunspeed"wasanaverageofi8.3frames-p 

er-second(fps).TheFBItestsshowedthatthisavera 

gespeedvariedbyapproximately3%,oraboutiframe 

.101 

101. TheFBIlabreportedonDecember20,1963, thatt 

he“normalrunspeed"ofZapruder'scamerawasi8.3f 

ramespersecond(fps).AttheendofJanuaryi964,th 

eCommissionrequestedthattheFBIcheckthevariat 

ioninthespeedofthecamerawhenthespringwasfull 

ywoundandwhenithadrundown.Subsequenttests(a 

ttensecondintervals)showedthatduringthefirstte 

nsecondsthecameraranatanaveragespeedofi8.oto 

i8.ifps,increasedtoi8.3toi8.5fpsduringthenext2 

oseconds,decreasedtoi8.ifpsfortenseconds,andfi 

nishedthefinal20secondsataspeedof17.6to17.9fps 

.SineetheZapruderfilmwasexposedduringthefirst 

halfofthecamera'srun,theFBIignoredthetestfigur 

esrecordedduringthefinal20seconds.Theremainin 

gfiguresshowedanaveragespeedofi8.3fps. 

OCnr A QT / SecretsofaHomicideTheJFKAssassinati 

on-EpipolarGeometricAnalysisofAmateurFilmsRe 

latedtolxCXWI/AcousticsEvidenceinthejohnF.Ke 

nnedyAssassinationbyDaleK.Myers/©2007DaleK. 

Myers 


Exhibitl.Zapruder'sModel4i4PDBell&HowellZoo 
maticDirectorSeries8mmcamera 

TheFBIalsoexaminedtheamateurcamerasusedbyO 

rvilleO.Nix,Sr.,andMrs.MarieMuchmore.Inearlyi 




964,theFBIreportedthattheKeystoneAuto-ZoomM 

odelK-8io8mmmoviecameraownedbyOrvilleNixan 

dtheKeystoneK-7zoomlens8mmmoviecameraused 

byMarieMuchmorebothhadanaveragerunningspee 

dofi8.5frames/second.i02 

WhiletheFBIdidexaminethefilmmadebyRobertFlu 

ghes,theydidnotconductanytestsontheHughescam 

eratodetermineitsaveragerunningspeed,norwerea 

nyotheramateurfilmcamerasstudiedtodeterminet 

heirrunningspeed. 

BecauseoftheuniquetestsconductedonZapruder's 

8mmBell&Howellcamera,andthefactthattheZapru 

derfilmistheonlyfilmtoshowtheentireshootingse 

quence,theZapruderfilmwaschosenastheprimaryc 

lockforthisproject. 

Therunningspeedsofallotheramateurcamerasinth 

isstudyarethereforeconsideredrelativetoZaprude 

r'saveragecameraspeedofi8.3frames-per-second. 

102. Trask, RichardB.,PicturesofthePain,YeomanP 
ress, 1994, pp. 190,201,206 
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FILMPREPARATION 

Eachofthenineamateurfilmsusedinthisanalysiswa 

spreparedfromoriginalsources.103 


Theoriginal8mmfilmfootageproducedbytheninep 




hotographershadbeentransferredtoprofessionalv 

ideotapebyvarioussources.Thespeedatwhichtheor 

iginalfilmsweretransferredtovideotapewasestabl 

ishedby" eyeballing "thefiImfootagetosee"whatIoo 

kedmostnatural."Thissubjectiveapproachresulte 

dintwopotentialproblems. 

First,thetransferratesthatwereultimatelyusedha 

dnorelationshiptotheactualspeedoftherecordingc 

amera.Thesetransferratesvariedbetweeni6and20. 

2frames-per-second(fps). Second, theconversiono 

ffiImratesofi6-2ofpstoastandardNTSCvideorateo 

f29.97fpsresultedinredundant(i.e.,multipiecopie 

sofasingleframe)andblendedframes(i.e.,twoadjac 

entfilmframesblendedtoproduceathird"non-exist 

ent" frame). Redundantandblendedframesareartif 

actsofallfilmtovideotransfersandarenotpeculiart 

oamateurfilmsoftheKennedyassassination. 

Beforebeginningananalysisofthesefilmsforthispr 

oject,newdigitalmasterswithai:irelationshipwith 

theiroriginalfilmcounterpartswerecreatedforalln 

ineamateurfilmsunderdiscussion.Thiswasaccomp 

lishedbytransferringthevideotapemasterstocomp 

uterharddrives,convertingthevideosequenceston 

umberedframesequences,eliminatingallredundan 

tandblendedframes,andrenumberingthesequence 

s.[Exhibit2] 

Therenumberingprocessfoilowedthenumberingsta 

ndardusedbytheWarrenCommissiontoidentifyindi 

vidualframesoftheZapruderfilm(i.e.,thefirstfram 

edepictingscenesshotinDealeyPlazawasnumberoo 

i.)Alloftheframenumbersreferredtointhisdocume 

nt,exceptwhereotherwisenoted,reflectthisrenum 

beringprocess. 


DETERMININGFRA ME RATES 



Inordertoestablishsynchronicitybetweenallofthe 

amateurfilmsinthisproject,itwasnecessarytodete 

rminetheaverageframerateofeachuntestedamateu 

rcamerarelativetotheknownaverageframerateofZ 

apruder'scamera.Thisaverageshouldfallwithinthe 

normalrun-timerange(i6-24fps)thatamateurcame 

rasoftheerawerecapableofoperatingat. 

103.WiththeexceptionoftheF.M." Mark” Bell,andJ 
ohnMartin, Jr., films, whichusedthebestavailables 
o u r c e s . 
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Exhibit2.Processofconvertingvideotapemasterre 

cordingsofamateurfilmstonewnidigitalmasters. 

Twomethodswereusedtodeterminethoseaveragefr 

amerates: 

(l.)Visualreference 

(2.)Computerassistedgeometricreference 

Themethodofvisualreferencewasassimpleascompa 

ringeachframeofoneamateurfilmwiththeframesof 

asecondamateurfilmandlookingforinstanceswher 

ethesameactionwasdepictedinboth.Enlargements 

,stabilizedsequences,andmosaicenhancementswe 

recreatedinsoftwareprogramslikeAbodePhotosho 

pforanalysis.Sinceseveralofthefilmsunderstudy( 

particularlyHughes, Dorman, andTowner)werecrea 

tedduringthesametimeperiod,therewerenumerous 

pointsofreferencewhichbecamethebasisforachiev 




ingsynchronization. 


Thesevisualreferencepointswereaidedandsupport 

edbygeometricreferencepointsestablishedusinga 

computermodelofDealeyPlazacreatedforthisproje 

ctwithNewTek'sLightWave3D.[Exhibit3i 
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Exhibits - ComputermodelofDealeyPlazabasedonsu 
rveymaps,blueprints,photographs,andmeasureme 
n t s. 

Themodelwasbasedonsurveymapspreparedforthe 

CityofDallasandthei978HouseSelectCommitteeon 

Assassinations. Morethansoopersonalphotograph 

sandmeasurements,gatheredduringmultipietripst 

oDallas,Texas,wereutilizedintheconstruedonand 

piacementofallfixedstructures — includingtheRec 

ords,CriminalCourt,andDal-TexBuildings.Themo 

deloftheTexasSchoolBookDepositorywascreatedfr 

omblueprintspreparedforthei978restorationproj 

ect.Amultitudeofcontemporaryphotographsandfil 

mswerestudiedinordertoensurethatthemodelmatc 

hedDealeyPlazacircai963.Contoursofthesurroun 

dingearthscapewereplottedusingagridofmarkers, 

whichwerephysicallyplacedinDealeyPlazaandpho 

tographedfrommultipleangles.Thesephotographs 

werethenimportedintosoftwarewhichextractedthr 

ee-dimensionaldatafromtheimagestocreateadime 

nsionalmodelofthelandscape. 

Thepositionofeachoftheamateurphotographerson 

November22,i963,wasdeterminedbyplacingavirtu 

alcameraintothecomputermodelandmatchingthev 

irtualcamera'sviewofthecomputermodelofDealey 

PlazawiththeactualviewofDealeyPlazaascaptured 

onfilm.[See,Triangulation,p.42,foracompletedes 

c r i p t i o n .) 
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Oncethephotographerspositionshadbeenestablish 

ed,lines-of-sightwereplottedbetweeneachvirtual 

cameraandfixedpointsinthecomputermodel(i.e.,c 

ornersofbuildings,curblines,windowframes,etc.). 

Theselines-of-sightbecamethebasisforestablishi 

nggeometricrelationshipsbetweentheindividualp 

hotographersandtheirsurroundings.Bycomparing 

thevisualrecord(ascapturedonfilm)withthegeome 

tricrelationshipbetweenthephotographersandthe 

irsurroundings,itwaspossibletoestablish: 

(l.)Numeroussynchronizationpointsbetweeneach 

oftheamateurfilms,and 

(2.)Theaverageframerateofeachcamera,relativeto 

Zapruder'scamera. 

Theresultingsynchronizationoftheseamateurfilm 

sestablishesasingle,continuoustimelinewhichrev 

ealstheprecisespeed,pathandpositionofeachofthe 

pertinentmotorcadevehiclesatthetimetheassassin 

ationshotswerefired,includingOfficerH.B.McLain 

’smotorcycle. 

SYNCHRONIZINGZAPRUDERANDHUGHES 

ThekeytoansweringthequestionofwhetherornotH. 

B.McLaincouldhavereachedthepositionpredicted 

bytheHSCAacousticexpertsbythetimeofthefirstsh 

otinvolvessynchronizingtheHughesfilm(whichde 

pictsMcLainonHoustonStreet)andtheZapruderfil 

m(whichdepictstheshootingsequence). 

TheHughesfilm,whichshowsMcLaincompletinghis 

turnfromMainontoHoustonStreets,containsnodir 





ectvisualinformationwhichenablesthecasualview 

ertodetermineexactlywhentheassassinationoccur 

ssineethepresident'slimousinehasalreadydisappe 

aredfromview.[Exhibit4i 

RobertJ.E.HughesJr., himself, wroteinalettertohi 

sparentsthenightoftheassassinationthat"... About 

fivesecondsafterlquittakingpicturesweheardthes 

hots..."TheexactnumberofshotsHughesheardwasn 

otreported.loqAlthoughsomeclaimthattheHughes 

'letterisproofthattheshootingbeganafterhestoppe 

dfilming,itisimportanttonotethathumanrecollect 

ionisoftenunreliable.105 

104. Thompson, Josiah,SixSecondsinDallas:AMicr 
o-StudyoftheKennedyAssassination,BernardGeis 
Associates, RandomHouse, 1967, p.i8i(Letterfrom 
RobertHughestohisparents,Mr.andMrs.RayHughe 
s,November22,i963) 

i05.ina2004email,GaryMack,originatoroftheaco 

usticevidenceandoneofitsleadingdefenders,wrote 

:"[Hughes]couldnotpossiblyhavebeenconfusedab 

outwhentheshotssounded.Before,duringorafterw 

ouldhavebeendefinitivepointsintimeforhim...Hes 

toppedfilmingandafewsecondslatertheshootingst 

arted.SoanyconclusionthatMcLainwastoofarback 

basedontheHughesfilmhastoshowsomeoverwhelm 

ingevidencethattheshootingstartedwhileHughesw 

asfilming,andthatevidencehastoexplainwhyhenev 

ernoticedshotsduringfilmingandthenheardthrees 

hotsafterfilming."[Emailmessage,GaryMacktoMic 

haelO'Dell,March9,2004]DespiteMack'sinsistenc 

ethatanyevidencedemonstratingthattheshootingb 

eganbeforeHughesfinishedfilming(asthisprojectc 

oncludes)mustsomehowexplainHughes'failuretor 

ecollecttheeventinthatmanner,theoverwhelminge 

videncepresentedinthisdocumentsufficientlydem 

onstratesthatHughes'recollectionwasfaultyregar 



dlessofthespecificreason.Ithasbeenwell-docu-me 
ntedinotherstudiesthatearwitnessestotheassassi 
nation" heard "anywherefrom2toioshotsbeginning 
atvarioustimes,despitetheoverwhelmingphysical 
evidencethatonlythreeshotswerefired.Itisnotnec 
essarytotheconclusionsofthispapertodeterminew 
hyMr.Hughesrecalledthesequenceofeventsashedi 
d. 
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Exhibit4.HughesframeH648,thelastdepictingOffi 

cerH.B.McLainonHoustonStreet. 


Exhibits. Variousmotorcadevehiclesvisibleinboth 
theZapruderandHughesfilms. 
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Althoughthepresidentiallimousineisnotvisibledu 

ringthelattermomentsofthesequencesHughesfilm 

edonHoustonStreet-particularlytheonethatdepict 

sH.B.McLain'smotorcycle-therearevisualreferenc 

esthatarecommontoboththeHughesfilmandtheZap 

ruderfilm.Forinstance,theHughesfilmnotonlycap 

turesthepresidentiallimousineasittravelsnorthon 

Houstonbutthesevenmotorcadevehiclesandsixmot 

orcycleescortsthatfollowit. 

TheZapruderfilmalsocapturesthepresidentiallim 

ousineaswellasanumberofthesamemotorcadevehi 

clesandmotorcycleescortsthattrailit.Severalofth 

esevehiclescanbeseentravelingnorthonHoustonSt 

reetandmakingtheturnontoElmStreetinthebackgr 

oundofthefilm. [Exhibits] 

Usingthesevisualreferencesandcomputerassisted 

geometrictriangulation(i.e.,theabiIitytopinpoint 

anobjectinspacebytriangulatingitspositionbased 

ontwoormorevantagepoints),itispossibletodeter 

minetherelationshipbetweenthetwofiImsand,thus 

,synchronizethem. 

STABILIZATIONTECHNIQUES 

Toassistinthesynchronizationprocess,thebackgro 

undoftheZapruderfilmwasenlargedandstabilizedu 

singAbodePhotoshopsoftware. 

Thestabilizationprocessinvolvedloadingeachfram 

eofthefilmintoPhotoshop,findinganinanimateobj 

ectwithinthefield-of-view(i.e.,atree,alamppost,t 

heconcretewall,etc.)andmakingadjustmentstoeac 

hframethatwouldkeepthisobjectfixed,orstationar 

y,asthesequenceprogressed.Thismethodremovest 

hejitterinherentinhandheldmotionpicturephotog 

raphy.Whenthesere-centered,stabilizedfilmfram 

esarerecompiledandviewedasamotionsequence,ne 



wdetailspreviouslyobscuredbythemovementsofth 

ecameraoperatorarerevealed.[Exhibit6] 

Inaddition,ad jacentpairsofselectframeswereproc 
essedtocreatestereoscopicimageswhichallowedth 
estudyofspatialrelationshipsbetweenobjectsinZa 
pruder'sfield-of-view.[Exhibit7] 

Ofparticularinterestwastheupperportionofthefra 

mewhich,atthebeginningofthefilm,depictstheinte 

rsectionofElmandHouston,andlater,asZapruderp 

ansthecameratohisright,thenorthernhalfofHoust 

onStreetwhichisvisibleabovetheconcretewallofth 

eperistyle.iiisthisareathatshowsthemotorcadeve 

hiclestrailingthepresident'slimousine. 

TheHughesfilmwasalsoenlargedandstabilizedusin 

gthesametechniquesjustdescribed.Stereoscopici 

mageswerealsocreatedfromadjacentframepairs.O 

fparticularinterestwasthebackgroundareadepicti 

ngtheintersectionofElmandHouston,andtheprogr 

essionofthemotorcadevehides,indudingH.B.McLa 

in'smotorcycle,traiIingthepresidentialIimousine 
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ZAPRUDERJHHAM 


STABILIZED 





Exhibit7-Processofcreatingstereoscopicimagesfr 

omadjacentfilmframes. 

Exhibit6.Processofstabilizingfilmfootagebyadjus 

tingindividualframestofixanareaofinterest. 
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AcomparisonoftheZapruderandHughesfilmsrevea 

lsfourvehicles,whichareon-screenasufficientperi 

odoftime,uponwhichtobaseasynchronizationofthe 

twofilms.Thosevehiclesio6are: 

•SecretServiceVice-Presidentialfollow-upCar.Th 

eseventhcarinthemotorcade,awhitei963FordMerc 

uryMontereyhardtopappearsinbothfilmsmakingt 

heturnfromHoustonontoEImStreets. 

• NationalPressPoolCar.Theninthcarinthemotorca 
de,ablue/greyi96oChevroletBelAirhardtopappear 
sinbothfilmstravelingnorthonHoustonStreet. 

•CameraCari.Thetenthcarinthemotorcade,anoff- 









whitei964ChevroletImpalaconvertibleappearsinb 

othfilmstravelingnorthonHoustonStreet. 


•CameraCar2.Theeleventhcarinthemotorcade,abl 

ue/greyi964ChevroletImpalaconvertibleappearsi 

nbothfilmstravelingnorthonHoustonStreet. 

SYNCHRONIZATIONPROCESS 

Thesynchronizationofthetwofilmsinvolvedthreeb 

asicsteps: 

iDeterminethespeedofeachvehiclebasedontheZap 

ruderfilm'saverageframerate. 

2Usetheknownspeedofeachvehicletodeterminethe 

averageframerateoftheHughesfilmrelativetoZapr 

uder'scamera. 

3Usetheaverageframeratesandcomputer-assisted 

geometrictriangulationtoplottherelationshipbet 

weenthetwofilms. 

io6.Thedescriptionandpositionofeachcarinthemo 
torcadedescribedaboveandthroughoutthisdocume 
ntreferencesthePresidentialMotorcadeSchematic 
Listing, November22,1963, Dallas, Texas, prepared 
byToddWayneVaughanini992. 
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Exhibit8.CalculatingtheaveragespeedofCameraCa 
r 1. 




DeterminingVehicleSpeed 


Determiningthespeedofeachvehiclewasrelatively 
straightforward.PortionsoftheZapruderfilmwere 
enlarged,stabilizedandexamined;thenumberoffra 
mesittookavehicleofknownlengthtopassafixedpoi 
ntwerecounted;andasimpleformulaapplied. 

Forexample,astabilizedportionoftheZapruderfil 

m(Z2i3-236)depictsCameraCaripassingthroughZ 

apruder'sfield-of-view.CameraCariwasai964Che 

vroletImpalawithawheelbaseof9.9feetandanovera 

lllengthof17.5feet.107 

Aframecountshowsthatittook23Zapruderframesfo 

rCameraCaritotraverseadistanceequaltoitsownle 

ngth(i.e.i7.5feet).Dividingthose23framesbyi8.3( 

theaveragespeedofZapruder'scamera)yieldsatime 

ofi.26secondsforCameraCaritotravelitsownlengt 

h.Thatcomputestoaspeedofi3.89feet-per-second( 

or9.5mph).[Exhibit8i 

Thespeedofeachofthecarsvisibleinthebackground 

oftheZapruderfilmwascalculatedinthesamemanne 

r.Slightvariationsinspeedwerenoted(i.e.,Camera 

Cariwasmovingat9.5mph;CameraCar2wasmovinga 

t9.imph;etc.)aswouldbeexpectedinaprocessionof 

thiskind. 

107. Gunnell, John, StandardCatalogofAmericanCa 
rs:i946-i975,Revised4thEdition,KrausePublicati 
ons,2002,p.182 
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DeterminingtheFrameRateoftheHughesCamera 


DeterminingtheoperatingspeedoftheHughescame 

rawasnowasimplematterofcountingthenumberoffr 

amesittakesforthesamevehicletopassafixedpointi 

ntheHughesfilm,applyingtheknownspeedoftheveh 

icletotheequation,andcomputingtheframerateoft 

hecamera. [Exhibit9] 

TheanswershowsthatthatHughescamerawasforall 

practicalpurposesoperatingatthesameaveragefra 

merateasZapruder'scamera(i.e.,i8.3framesperse 

cond).Thisfactcanbeconfirmedbyanalyzingthespe 

edofallofthevehiclescommontobothfilms.Inallca 

sestheansweristhesame.108 

Theoperatingspeedofeachamateurcamerausedint 

hisanalysiswascalculatedinthesamemanner-i.e.,f 

indingelementscommontotwoofthefilms,determin 

ingtheknownoperatingspeedofatleastoneoftheca 

merasbyrelatingittotheknownspeedoftheZaprude 

rfilm,andusingthatinformationtodeterminetheun 

knownoperatingspeed,relativetoZapruder'scamer 

a,oftheremainingcamera. 

Thegeometrictriangulationtechniquesdescribede 

arlierandthecomputedoperatingspeedofthecamer 

asprovidedawaytoplottherelationshipbetweenall 

nineamateurfilms. 

PlottingtheRelationshipoftheZapruder&HughesF 
i 1 m s 

InthecaseoftheHughesfilm,therearesixdifferenti 

ndependentreferencepointsuponwhichtobaseasyn 

chronizationoftheHughesandZapruderfilms.Allsi 

xindependentreferencepointsdemonstratethatthe 




twofilmssynchronizeinthesamemanner,aswouldb 
eexpected. Inshort, eachmethodofsynchronization 
isconfirmedandvalidatedbytheotherfiveindepend 
entmethodsofsynchronization. 

io8.Ina2004email,GaryMack,theoriginatorofthea 

cousticevidenceandoneofitsleadingdefenders,cla 

imedthatbecausetheHughescamera(whichisnolon 

gerinexistence)wasnevertested“itsrunningspeedi 

sunknownandunknowable."MackwrotethatFBItest 

softheZapruderandNixcamerasshoweddifferentsp 

eedsthroughoutthefilmwithavariation“ontheorde 

rofio%ormore."Macknotedthataspeedvariationof 

io%over30-secondsamountedtoadiscrepancyof3f 

ullseconds.Mackconcludedthat“anyanalysisusing 

theHughesfilmto'prove'McLainwasgoingtoslow,o 

rjustfastenough,ismisleadingatbest."(Emailmess 

age,GaryMacktoMichaelO'Dell,March9,2004)Allt 

hreeofMack'sclaimsarefalse. First, theaveragespe 

edoftheHughescamerarelativetotheZaprudercame 

rais“knowable"becausetheZaprudercamerawastes 

tedbytheFBI,asMackhimselfacknowledges.Theacc 

uracyofthatrelativespeedisvalidatedbythevisuali 

nformationcontainedinthefilmitselfasitrelatesto 

otherfilmswhichweresynchronizedtotheZapruder 

filmusingthesamemethods.Two,theZaprudercame 

ra'sspeedvariedbyamaximumof3%,notbytenperce 

ntasMackreported.TheNixcamera'sspeedalsovari 

edby3%;althoughtheFBIlabdidreportthatthefram 

eratedroppedtoi5.75fpsduringthefinalfivesecond 

sofruntime(avariationofi2.5%fromthestandardi8 

fpssetting).However,incalculatingtheaveragespe 

edoftheNixcamera(determinedtobei8.5frames-pe 

r-second),theFBIexcludedthelastfivesecondsofru 

ntime“sineethepertinentportionsofMr.Nix'sassas 

sinationfilmwereexposedpriortothelastfivesecon 

ds." Third, Mack'sclaimthataio%variationincamer 

aspeedover30-secondswouldamounttoadiscrepan 

cyof3fullsecondsassumesthattheZaprudercamera 



wouldmaintainaio%accelerationovera30secondpe 

riod.Thisisdemonstrativelyfalse. Infact,theFBIla 

breportedthatwhenfullywoundtheZaprudercamer 

a'sspeedincreasedbyonlyo.5%duringthefirsttense 

conds,increasedanadditionali.oto2.o%duringthe 

next20seconds,decreasedi.oto2.o%fortensecond 

s,anddecreasedanadditionali.oto2.5overthefinal 

20seconds.(FBILabReport,December20,i963)The 

maximumspeedoftheZaprudercamerawastherefor 

eonlyi.5to2.5%fasterthanthefactorysetspeedofi8 

frames-per-second.Thisvariationwouldonlyamou 

nttobetween8andi3.5framesover30-seconds;adis 

crepancyofjusto.44too.75seconds,not3fullsecond 

sasMackclaimed. 
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Exhibit9.Usingacomputermodeltodeterminethedi 
stancetraveledb etwee ntwoknownlocatio ns. 

Oneofthosecommonreferencepointsappearsinthe 

backgroundoftheZapruderfilmjustasthePresident 

’scarbeginstoglidedownElmStreet.Thatreference 

pointistheseventhcarofthemotorcade-theSecretS 

erviceVice-PresidentialFollow-upCar-awhitei96 

3FordMercuryMontereyhardtopmakingtheturnfro 

mHoustonontoElmStreet.[Exhibitlo] 

ThissamecarisalsovisibleintheHughesfilmatabou 

tthesametime.[ExhibitnlBecausethisvehicleappe 

arsinbothfilmsataboutthesamemomentintime,itis 

possibletosynchronizethetwofilmsusingthisvehic 




leasareferencepoint.Onemethodofsynchronizingt 

hetwofilmswastousetheangleoftheSecretServicef 

ollow-upcarasitmovedalongthearcofitsturn. 

TheangleoftheSecretServicecarasseenintheHughe 

sfilmwasdeterminedbyaligningthefilmwithacomp 

utermodelofDealeyPlazausingamethodknownastri 

angulation. 
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Exhibitio.TheSecretServiceVice-PresidentialFoll 

ow-UpcarasitappearsintheZapruderfilm. 


Exhibitii.TheSecretServiceVice-PresidentialFoll 

ow-UpcarasitappearsintheHughesfilm. 
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ightsReserved,www.jfkfiles.com 









Exhibiti2.Prcxessofmatchingcomputermodelstofi 
lmfootageusingtriangulationtopositionthecamer 
a. 

Triangulation 

Triangulationisahighlyaccuratewayofcomputingt 

hesixdegreesofacamera'sfreedombasedoncameraf 

ootage.Thistechniqueisbasedonepipolargeometry 

i09andisusedbymanyoftheworld'sforemostmotio 

npicturevisualeffectsmasterstoseamlesslymatchc 

omputergeneratedimagerywithliveactionfootage. 

Throughtriangulation,itispossibletodetermineac 

amera'spositionin3Dspacebytakinganyfilmorvide 

ofootagethatacamerahasrecorded;superimposing 

thatfootageoverathree-dimensionalmodelofthesc 

enerecorded;andtriangulatingthreeormorefixedp 

ointsthatarevisiblewithinitsfieldofview. [Exhibit 

l2]Becausethetechniqueappliestoanymotionpictu 

refootage,historiceventscanbeexploredusingthis 

method. 

It'satediousprocessthatinvolvesadvancingthefoo 

tageoneframeatatime;aligningthreeormorefixedp 

ointsinthefootagetothesamepointsonthemodelby 

adjustingthevirtual 

loq.Epipolargeometrydescribesthegeometricrela 

tionshipbetweentwoopticalsystemsviewingthesa 

mesubjectandcanbeusedtolocatepointsorobjectsi 







nspace.Becauseamovingcameraoffersanewviewev 

eryframe,epipolargeometryworksforasinglemovin 

gcameraaswell,andeachnewviewisunderstoodasas 

eparateopticalsystem. 
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Exhibiti3.GeometricmatchofcomputermodeltoHu 

ghesframeH6i4. 

camera'ssix-degreesoffreedom(i.e.,movingand/o 

rrotatingthevirtualcamera);lockingthecamera'sp 

ositionusingkeyframes;iiothenadvancingthefoot 

agetothenextframeandrepeatingtheprocess.nl 

Newtek'sLightwavesoftwaremadeitpossibletolook 

throughthelensofthevirtualcamerathathadbeenpo 

sitionedtoreplicatetheHughescameraandseeeachf 

rameoftheHughesfilmsuperimposedoverthisview. 

Inotherwords,itwaspossibletolookthrougheachfr 

ameofthefiIm(asiflookingthroughaslideortranspa 

rency)andseethecomputermodelbeyondit. 

Usingthetriangulationtechniquesjustdescribed,t 

hefixedportionsofthecomputermodelthatwerevisi 

bleinthevirtualcamera'sfield-of-viewwerealigned 

withthereal-worldcounterpartsofthosefixedobjec 

tsasseenintheHughescamera'sfield-of-view,fram 

e-by-frame.Theresultwasananimatedviewoftheco 

mputermodelofDealeyPlazathatmovedinframe-for 

-framesynchronizationwiththeHughesfilm. 

lio.Keyframingisatermusedincomputeranimation 

andreferstotheabilitytorecordthepositionsofmult 

ipleobjectsatanygivenmomentintime. 



lii.Thismanualprocesshasbeenlargelyreplacedin 

thelastfewyearsbycameramatch-movingsoftwarel 

ikeRealViz'sMatchMover,2D3'sBoujou,SynaPix's 

SynaMatch,andAutonomousEffect'sCameraGenie. 
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Exhibiti4.PositionofSecretServiceVice-President 






ialFollow-UpCaratHughesframeH63i- 

DeterminingtheAngleoftheSecretServicecar 

OncetheHughesfilmwasalignedtothemodel,acomp 

utermodelofthei963Mercurywasloadedandrotate 

dituntilitmatchedtheangleofitsreal-worldcounte 

rpartatHughesframeH6i4.[Exhibitisijhevehicle's 

movementswerethentrackedframe-by-frameuntili 

tdisappearedintothemarginofthefiIm;theangleoft 

hecarrelativetoHoustonStreetrecordedateachfra 

me.Thelastrecordableangle(i.e.,thelastframeinw 

hichatleastthreepointsofreferencewereavailablet 

oreliablydeduceanangle)wasi9-degreesatHughesf 

rameH63i;withtheaveragerateofchangedetermine 

dtobeapproximatelyseven-tenthsofadegreeperfra 

me,or,12.3degreesofchangepersecond.[Exhibit^] 

Next,theZapruderfilmwasloaded.Onceagain,avirt 

ualcamerawascreatedtorepresenttheZaprudercam 

era.Thesixdegreesoffreedomofthisvirtualcamera 

wasthenmatchedtotheZapruderfilmusingthetrian 

gulationtechniquepreviouslydescribed.Next,amo 

delofthei963Mercurywasloadedandrotateduntilt 

heanglematchedthatshowninthe 

fj | m.[Exhibiti5] 

ThefirstangleobtainedwastakenfromZapruderfra 

mei50,whenthefrontoftheSecretServicecaremerg 

esfrombehindthecrowdgatheredatthecornerofEIm 

&HoustonStreets. 
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Exhibiti5.PositionofSecretServiceVice-President 

ialFollow-UpCaratZapruderframeZi50. 


Theangleatthatpointwas33.5-degreeswiththeaver 
agerateofchangeoverthenext26framesfoundtobea 
littlelessthanonedegreeperframe,or,i7.odegrees 
ofchangepersecond.[Exhibiti6i 

Thedatasofarshowsalastknownangleofi9degrees, 

culledfromtheHughesfilm,andafirstknownangleof 

33-5degreesacquiredfromtheZapruderfilm.Thequ 

estionis:Howmuchtimeelapsedbetweenthosetwok 

nownangles?Inotherwords,howlongdidittakefort 

heangleoftheSecretServicecartoincreasefromiqd 

egreesto33.5degreesasittraveledalongthearcofits 

turningradius?[Exhibiti7i 

Thetwoslightvariationsintheaveragerateofchange 

ofthatangle-i2.3degrees/second(culledfromtheH 

ughesfilm)andi7.odegrees/second(culledfromthe 

Zapruderfilm)-isstrongevidencethattheturningra 

diusofthecarhadchangedslightlyduringtheinterva 

lbetweenthetwosequences.H2Consequently, thebe 

stthatcanbehopedforusingthismethodisarangeofs 

ynchronizationbetweentheHughesandZapruderfil 

m s. 

ii2.Thedifferencebetweenthetworatesofchangeis 

probablyattributabletoaslightchangeintheturnin 

gradiusasthedriverofthevehiclenavigatedthei20- 

degreeturnfromHoustonontoElmStreet.Forinstan 

ce,ao.28degreechangeperframeintheturningradiu 

softheSecretServicecarduringtheonesecondinterv 

albetweenHughesframeH63iandH648wouldaccou 

ntforthedifferenceintheangleofthevehiclebetwee 





nthetwofilms. 
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Exhibiti6.AngleofSecretServiceVice-Presidential 

Follow-UpCaratZapruderframeZi50. 
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H650 

IASEDONANCLEOF 

VPSSVEHICLE 

JFKASSASSINATION 

HRONIZATION 

SYNC 

Exhibiti8.Sixframerangeofsynchronizationbetwe 

enHughesandZapruderfilmsusingangleofVPSScar. 

Thatrangeissomewherebetweeni6and22frames.In 

otherwords,i6to22Hughes/Zapruderframesii3ela 

psedbetweentheeventsdepictedinHughesframeH6 

3iandZapruderframeZi50.Expressedanotherway, 

ZapruderframeZi50synchronizestotheHughesfilm 

somewhereintherangeofHughesframesH647toH65 

oii4usingthismethod. [Exhibitl8] 

Thereis,however, awayofnarrowingthissix-frame- 

rangeofsynchronizationtoasingleframeusingthes 

peedoftheSecretServicecarratherthanitsangletod 

eterminehowmuchtimeelapsedbetweenHughesfra 

meH63iandZapruderframeZi50. 







DeterminingtheSpeedoftheSecretServicecar 

Thisisarelativelystraightforwardprocesswhereby 

anaveragespeediscalculatedbasedupontwoknowns 

peedswhichisthenappliedtoaknowndistancebetwe 

entwopointstodeterminetheunknowntimeperiodr 

equiredtotraversethatdistance. 

113. Forallpracticalpurposes,theZapruderandHug 
hescameraswerefoundtobeoperatingatthesamespe 
ed-i8.3frames/second. 

114. AspliceexistsbetweenHughesframesH648and 
H649,whereinthreeframesaremissing.Thesethree 
framesareincludedinthesixframeintervalbetween 
H647andH650. 
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Exhibit19.DistancetraveledbytheVPSScarino.95s 

econdsbetweenHughesH63iandZapruderZi50. 


Exhibit20.0neframe(4/-iframe)synchronization 

ofHughesandZapruderfilmsusingspeedofVPSScar. 
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Inthiscase,theunknownvariableisthetimeperiodb 

etweenHughesframeH63iandZapruderframeZi50. 

Thatunknowntimeperiodcanbedeterminedbyusing 

thetwoknownspeedsimmediatelybeforeandafterth 

atperiod.Forinstance,thespeedoftheSecretServic 

evehicleimmediatelypriortoHughesframesH63iw 
asdeterminedtobei3.58feet/sec(9.3mph);whileit' 
sspeaJimmediatelyafterZapruderframeZi5 0wasfo 
undtobeio.56feet/sec(7.2mph). 

Usingthesetwoknownspeeds,theaveragespeedofth 

eSecretServicevehiclebetweenHughesframeH63ia 

ndZapruderframeZi5 0canbecalculatedasi2.0 7fee 

t/sec(8.2mph).H5Atthatspeed,theSecretServicev 

ehiclewouldhavetraversedtheknowndistanceofii. 

5feetbetweenHughesframeH63iandZapruderfram 

eZi5oino.95seconds;or,theequivalentofi7frames 











.[Exhibitl9]HughesframeH63iplusanadditionali7 

framesequalsHughesframeH648.Hence,Hughesfr 

ameH648istheequivalentofZapruderframeZi5o(4 

/-oneframe).[Exhibit2°iitshouldbenotedthatthis 

singlesynchronizationpointfallswithintherangep 

reviouslycalculated. 

Fiveadditionalreferencepointscommontoboththe 

ZapruderandHughesfilms-allofwhichprovideamea 

nsofindependentlysynchronizingthetwofilms-vali 

dateandconfirmthesynchronizationofHughesfram 

eH648toZapruderframeZi5o(4/-oneframe),thusp 

rovidingcorroborationfortheaccuracyofthisconcl 

usion.Thesefivevalidatingsynchronizationsareth 

eresultofananalysisofthetrajectoryandspeedofth 

epresidentiallimousine,CameraCari,CameraCar2, 

DallaspolicemotorcyclistMarionL. Baker, andeyew 

itnessRosemaryWiiiis,asdepictedinthenineamate 

urfiImsIistedearIier.[See,AppendixIforacomplet 

eanalysis. ] 

McLain'sPositionattheTimeoftheAssassination 

Thegeometricanalysisofthephotographicrecordde 

monstratesthatDallaspolicemotorcydistH.B.McL 

ainwasnearthecrosswalkatMainandHoustonatthet 

imethatHughesframeH648andZapruderframeZi50 

wereexposed. 

TodetermineMcLain'spreciselocationatthemomen 

ttheHughes-ZapruderframesH648/Zi50wereexpo 

sed,acomputermodelofthemotorcyclewasposition 

edtomatchHughesframeH648(thelastframeoftheH 

ughesfilminwhichMcLainappears)bynotingthemo 

torcycle'srelationshiptolines-of-sightdrawnbetw 

eenHughes'cameraandthenorthwestandsouthwest 

cornersoftheDal-TexBuiIding.Exhibit2i]-p | - i e < - 

|jstancebetweenMcLain'sIocationatHughesH648a 

ndthesouthern-mostedgeofthei8-footdiameterac 



ousticzonewhereMcLainhadtobelocatedfortheaco 
usticexperts'centralpremisetobevalid,wasmeasur 
edati74.38feet. [Exhibit22] 

ii5.Calculatedasi3.58f/s+io.56f/s=24.i4- A 2=i2. 

07feet/sec(8.2mph) 
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Exhibit2i.H.B.McLain'spositionatHughesframeH 

648. 


RELATIVEPOSITIONSOFMcLAIN&LIMOUSINEAT 

H648/Z150 

SHOTiPOSITION 

Exhibit22.RelativepositionsofH.B.McLainandthe 

presidentiallimousineattheequivalentofH648/Zi 

50 . 

OCDflDT / SecretsofaHomicideTheJFKAssassinati 
on-EpipolarGeometricAnalysisofAmateurFilmsRe 
latedtolxCXVw'WI/AcousticsEvidenceinthejohnF 
.KennedyAssassinationbyDaleK.Myers/©2007Dal 
e K. M y e r s 








Accordingtotheacousticexperts,thefirstshotwasfi 

redattheequivalentofZapruderframeZi6o,justten 

framesoro.546secondsafterMcLainhadreachedthe 

crosswalkatMainandHouston;thepositionheoccup 

iedatHughesframeH648andZapruderframeZi50. 

InorderforMcLaintocoverthei74.38feetbetweenhi 

spositionatMainandHoustonandthefirstshotposit 

ionatElmandHoustonintheallottedo.546seconds, 

McLainwouldhavetoaverageaspeedofi98mph.ii6S 

incetheHarley-DavidsonmotorcycleMcLainwasrid 

inghadatopspeedof95mph,itwouldbephysicallyim 

possibleforMcLaintocoverthedistanceinthetimes 

p e c i f i e d . 

Ofcourse,McLainwouldactuallyhavetotravelmuch 

fasterthantheaveragespeedcalculatedgiventhefac 

tthatMcLain'sknownspeedatH648-Zi50wasi4.7m. 

p.h.andthepresumedspeedoftheopenmicrophoneb 

etweenshotsiand2,accordingtotheacousticexpert 

s,wasio.5mph.H7Simplyput,McLainwouldberequ 

iredtoacceleratefromi4.7mphtoaspeedsignificant 

lygreaterthani98mph(calculatedtobeapproximat 

ely2,H5.4mph-nearlythreetimesspeedofsound-in 

o.2seconds)andthenslowdowntoio.5m.p.h.during 

theallottedo.6seconds.Ineithercase,therequireds 

peedwouldbeimpossibletoachieveonamotorcycle. 









Consequently, OfficerH.B.McLaincouldnotpossibl 
yhavebeenthemotorcyclistwiththeopenmicrophon 
eatthelocationspecifiedbyHSCAacousticexperts. 

Whataboutanothermotorcycleofficer?Couldanoth 

ermotorcycleofficerhavebeeninapositiontotrans 

mittheimpulsesoundsbelievedtohavebeengunshot 

sastheacousticexpertspostulated?Theansweris-n 

o.Thefilmedrecordclearlyshowsthattherewerenoo 

thermotorcycleofficersbetweenthepresidentialli 

mousineandOfficerMcLainatthetimetheshotswasf 

ired,andtherefore,nomotorcycleofficerscouldhav 

ebeeninthepositiondictatedbytheacousticevidenc 

e. [Exhibit23] 

ii6.Calculatedasl74.38ft- A o.6sec = 290.6ft/per/s 
ec(i98.2mph) 

H7.ThisspeedwaslaterrefinedbyDr.JamesBargert 
o“about8mph. "(Letter, Dr. JamesBargertoNorman 
Ramsey,February2,i982)Areductioninspeedbetwe 
enshotsoneandtwo,ascitedbyBarger,wouldnecessi 
tateaconsiderableincreaseinspeed,aboveandbeyo 
ndtheimpossiblespeedalreadycalculated. 
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Exhibit23.Compositeframeillustratingthatnomot 
orcycleswerebetweenMcLainandthelimousineesco 
r t s. 


CONCLUSION 




Thereconstructedphotographicrecordconclusivel 

ydemonstratesthatnopolicemotorcycles-includin 

g.OfficerH.B.McLain's-wereneartheareadesignat 

edbytheHSCA'sacousticexperts,andconsequently, 

thecommittee'sacousticevidenceofaconspiracyint 

heKennedyassassinationisinvalid. 

Thisfinding,basedonthephotographicrecordalone 

,supportsandisconsistentwiththeconclusionsreac 

hedbythei982NationalAcademyofScience'sCommi 

tteeonBallisticAcousticswhichdeterminedthatthe 

recordedsegmentanalyzedbytheHSCAacousticexp 

ertswasrecordedatleastoneminuteaftertheassassi 

nation, andtherefore,couldnothavecontained" gun 

shots." 
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APPENDIXI 

FIVEADDITIONALREFERENCEPOINTSCOMMONT 

OTHEZAPRUDERANDHUGHESFILMSCONFIRMTH 

EVALIDITYOFSYNCHRONIZINGHUGHESFRAMEH 

648TOZAPRUDERFRAMEZ150 

Fiveadditionalreferencepointscommontoboththe 

ZapruderandHughesfilms-allofwhichprovideamea 

nsofindependentlysynchronizingthetwofilms-vali 

dateandconfirmthesynchronizationofHughesfram 

eH648toZapruderframeZi5o(4/-oneframe),thusp 

rovidingcorroborationfortheaccuracyofthisconcl 

usion.Thesefivevalidatingsynchronizationsareth 

eresultofananalysisofthetrajectoryandspeedofth 

epresidentiallimousine,CameraCari,CameraCar2, 

DallaspolicemotorcyclistMarionL. Baker, andeyew 



itnessRosemaryWillis,asdepictedinthenineamate 

urfilmslistedearlier. 

Themethodsandprocessesusedtoidentifythesynch 

ronizationpointbetweentheHughesandZapruderfi 

lmsintheinstanceslistedareasfollows: 

(SEC-i)Thetrajectoryandspeedofthepresidentiall 

imousineasdepictedintheTinaTownerfilmisconsis 

tentwithHughesframeH648synchronizingtoZapru 

derframeZiso. 

Anamateur8mmfilmmadebyTinaTowner,whowasst 

andingatthesouthwestcornerofElmandHouston,d 

epictsthepresidentiallimousineasitturnedfromH 

oustonontoElmStreetshortlybeforetheassassinati 

on.Astudyofthisfilmwasundertakentodetermineh 

owtheTownerfilmsynchronizedtootherfilmstaken 

duringthissameperiodandwhetherthatsynchroniz 

ationwasconsistentwiththehypothesisthatHughes 

frameH648wastheequivalentofZapruderframeZi5 

o. 

TheTinaTownerfilmconsistsofipre-assassination 

sequenceandipostassassinationsequence,totalin 

g286frames.Theonepre-assassinationsequenceist 

hefocusofthisanalysis.Thissequencedepictsthepr 

esidentiallimousineturningfromHoustonontoElm 

StreetandcontinuingashortdistancedownElm.Itco 

ntainsatotalofi6oframes,identifiedasTownerfra 

mesTooithroughTi6o.Therearenocamerastopsan 

displiceduringthissequence. 

Computermodelsandcompositeframeswereusedto 
determinethespeedandtrajectoryofthepresidenti 
allimousine,andthusdeterminehowmuchtimeismi 
ssingduetothefilmsplice.ThesinglespliceatTo84- 
To85wassubsequentlyidentifiedashaving7frames 
missing. [Exhibit24] 



AcarefulcomparisonofscenesdepictedintheTowne 
r, Dorman, Bell, HughesandZapruderfilms-inpartic 
ular,thespeedatwhichthepresidentiallimousinew 
astraveling- 
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Exhibit24.Plottingtheprogressionofthelimousine 

determinedthat7framesweremissingatthesplice. 


Exhibit25.Plottingthepositionofthepresidentiall 

imousineintheTownerfilm. 
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demonstratesthattheTownercamerawasrunningat 

anaveragespeedof22.8frames/sec,relativetoZapr 

uder'scamera.118 








TwofilmsandonephotographdepictTinaTowner'sI 

ocationatthetimeherfilmwasmade-filmsbyEIsieD 

ormanandAbrahamZapruderjandastinphotograph 

takenbyHughBetzner.[TheBetznerphotographwas 

thesecondinaseriesofblackandwhitephotoshetook 

thatday.ii9]TinaTowner'sprecisepositionattheco 

rnerofElmandHoustonwasdeterminedbycrossplot 

tingDorman,Zapruder,andBetzner'slinesofsighto 

fTowneronacomputermodelofDealeyPIaza.i2oAvi 

rtualcamerawasthenpiacedatthepositionindicate 

d,andthecamera'ssettingsadjustedtomatchTowne 

r'sfield-of-view,asdepictedinherfilm. 

Acomputermodelofthepresidentiallimousinewast 

henincorporatedintothesceneandmotionmatchedt 

opreciselytrackthemotionofthepresident'slimous 

ineasdepictedintheTownerfilm.Keyframeswereest 

ablishedatTownerframesToo6,To32,To70,To88,a 

ndTi6o.Thelimousine'spositionwasfixedateachsp 

ecifiedframebyplottingaline-of-sightbetweenTow 

ner'scameraandoneofseveralfixedobjectsinDeale 

yPlaza,andaligningthelimousinemodeltothatIine 

-of-sight.[Exhibit25] 

Fouradditionalvirtualcameraswerecreatedtomatc 
hthepositionandfield-of-viewoffourotheramateur 
filmmakers-ElsieDorman,F.M. "Mark" Bell, JohnM 
artin,Jr.,andRobertHughes.Theseadditionalvant 
agepoints,whichshowthepresidentiallimousine(B 
ell, Martin, andHughes)andTownerfilming(Dorma 
n)duringthisperiod,makeitpossibletopreciselyali 
gnthesefouradditionalfilmswiththeTownersequen 
c e. 

Finally, asixthvirtualcamera,depictingthefield-of 
-viewofAbrahamZapruder'scamerawasaddedtothe 
computermodeltoestablishtherelationshipbetwee 
ntheTownersequenceandtheZapruderfilm. 



Usingthesesixfilms-Towner,Dorman,Bell,Martin, 
HughesandZapruder-totriangulatethetrajectorya 
ndspeedofthepresidentiallimousine,itwasdetermi 
ne dthat: 

(a)ThefirstframeoftheTownerpre-assassinationse 

quence(Tooi)synchronizestoHughesframeH526;a 

ndthelastframeoftheTownersequence(Ti6o)synch 

ronizestoHughesframeH622.[Exhibit26] 

n8.GaryMack,curatoroftheSixthFloorMuseum,su 

pervisedthevideotransferoftheoriginalTownerfil 

mandreportedthatitrequiredahigherplaybackrate 

thanotheramateurfilmstransferredbythemuseum. 

Therateusedforthemuseumtransferwasdetermine 

dtobe20.2frames-per-second.[Telephoneconvers 

ationwithGaryMack,Februaryi2,2003(Note:TheB 

ostontransferfacilityutilizedavariablespeedproj 

ectorcapableofadjustingthepiaybackspeed« + /- io 

%ofthestandardsettingofi8fps.ThisalIowedplayb 

ackspeedsofapproximatelyi6to2oframespersecon 

d.MackreportedthattheTownerfilmdidn't"lookrig 

ht"untilpushedtoapproximately2ofps.Askedifheh 

adpushedthespeedto24fpstoseeifitlookedbetter, 

Macksaidhecouldn'trecall,buthedidn'tthinkso.)] 

119. Trask, RichardB.,PicturesofthePain,YeomanP 
ress, 1994,pp. 160,22inote6 

120. Towner'spositionintheZapruderfilmwasdedu 
cedbycomparingthecrowdatthecornerofElmandFl 
oustonasseeninapre-assassinationsequencewitho 
therfilmsandphotographsofthesamearea. 
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Exhibit26.SynchronizationoftheTownerfilmtothe 

Hughesfilm 


Exhibit27.Calculatedspeedofthepresidentiallimo 

usineasitturnsfromHoustonontoElmStreet. 
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Exhibit28.SynchronizationofTownerframeTi38to 

BellframeBo59basedonlimousineposition. 

(b)Thepresidentiallimousinewasfoundtobetraveli 

ngat6.8mphastheTownersequencebegins;increase 

dto7.imph;increasedspeedto7.9mphasitpassedth 

efrontentranceoftheTexasSchoolBookDepository, 

andfurtheracceleratedto9.2mphasthesequenceen 

d s . 

Thesecalculatedspeedsareconsistentwiththosede 
pictedinandcalcuIatedfromtheDorman,Bell,Marti 
n,HughesandZapruderfiIms.[Exhibit27] 









(c) TownerframeTi3 8synchronizeswithBellframeB 
c>59asdemonstratedbythepositionofthepresidenti 
allimousine,whichcanbefixedbyprojectingalineof 
sightfrombothcamerapositionsthroughtheleftrea 
rwheelofthelimousine. 

TownerframeTi38andBellframeBc>59alsosynchron 
izepreciselywithDormanframeD307,whichdepicts 
RosemaryWillisabouttocrossbothF.M." Mark "Bell 
andiohnMartin,Jr.'sfield-of-view.[SeeSEC-5,p.7 
6] [Exhibit28] 

(d) TownerframeTi6osynchronizestoamomentequ 
altoo.82secondspriortoZapruderframeZi33. 
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Exhibit29.Plottingthepositionofthepresidentiall 

imousineatZapruderframesZi5oandZi75. 


Exhibit3 0.SynchronizationoftheTownerfilmtothe 
Zapruderfilmbasedonthespeedofthelimousine. 

58 

APPENDIXI/ 

SecretsofaHomicide:TheJFKAssassination-Epipo 

larGeometricAnalysisofAmateurFilmsRelatedtoA 

cousticsEvidenceinthejohnF.KennedyAssassinati 






onbyDaleK.Myers/©2007DaleK. Myers 


Thiscanbedeterminedasfollows:Thespeedofthepr 

esidentiallimousineduringthelastmomentsoftheT 

ownersequence(To88toTi6o)wasdeterminedtobei 

3.5ofeet/sec(9.2mph).Thespeedofthelimousinebe 

tweenZapruderframesZi5oandZi75wasdetermine 

dtobei5.33feet/sec(io.5mph).Computermodelssh 

owthatthedistancetraversedbythelimousinebetwe 

enTownerframeTi6oandZapruderframeZi50was2 

4.96feet.Ifthelimousinewasmovingataspeedofi4. 

42feet/sec(9.8mph),thecomputedaverageofthetw 

oknownspeedsof9.2andio.5mph,thelimousinewou 

ldhavecoveredthe24.96footdistanceini.73second 

s.Thisistheequivalentof32Zapruderframes(i.73xi 

8-3 = 32). Subtracting32framesfromZi50yieldsthe 

hypotheticalZapruderframeZii8;i2ior,o.82secon 

dsbeforeZapruderframeZi33.[Exhibit29&3o] 

SineeTownerframeTi6osynchronizestoHughesfra 

meH622[SeeSEC-4(a),p.69],theprojectedtrajecto 

ryofthepresidentiallimousinebetweenTownerTi6 

oandZapruderZisoshowsthatZapruderframeZiso 

wouldequalamomenti.73secondsafterHughesH62 

2.Giventhe6framecamerastopbetweenHughesfram 

esH63oandH63i[SeeSEC-i,p.53],thisi.73secondt 

imeperiodwouldbereducedbyo.33seconds.Theres 









ultingfigureofi.4secondsequals26frames(i.4xi8. 
3frames/second = 26).Consequently,Zisoistheequ 
ivalentofHughesframeH648(H622 + 26 = 648). 

Inconclusion,thefourcalculationsabovedemonstr 

atethatthetrajectoryandspeedofthepresidentialli 

mousineasdepictedintheTownerfilm,isconsistent 

withthespeedofthelimousineasseenintheHughes, 

Dorman, Bell, Martin, andZapruderfilms.Theabilit 

ytomotiontrackthepositionofthelimousineusingc 

omputermodelsandthussynchronizeallfivefilmsu 

nderdiscussionagainprovesthatHughesframeH64 

8synchronizestoZapruderframeZi50. 

(SEC-2)ThetrajectoryandspeedoftheCameraCari( 

thetenthcarinthemotorcade)asdepictedintheRobe 

rtHughesfilmisconsistentwithHughesframeH648s 

ynchronizingtoZapruderframe 

Z150 . 

Anamateur8mmfiImmademyRobertJ.E.HughesJr., 

whowasstandingintheintersectionatMainandHous 

ton,depictsthepresidentialIimousineasitturnedfr 

omMainontoHouston;proceedsnorthtoElm;andtur 

nsfromHoustonontoElmStreetshortlybeforetheas 

sassination.Theparadeofmotorcadevehiclestraili 

ngthepresidentiallimousineisalsoseenintheHugh 

esfilm.AstudyofthemovementsofCameraCari(thet 

enthcarinthemotorcade)wasundertakentodetermi 

neifthosemovementswereconsistentwiththehypot 

hesisthatHughesframeH648wastheequivalentofZ 

apruderframeZiso. 

i2i.ThisisahypotheticalZapruderframeusedforref 

erenceonlyandsimplyprovidesameansofmeasurin 

gtimepriortoZi33,thefirstframedepictingthepres 

identiallimousine. 
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Exhibits i.Examplesoftheeffectofacamerastopand 
aspliceonframesoftheHughesfilm. 

TheRobertHughesfiImconsistsofi8sequences,8pr 

e-assassinationandiopostassassinationscenes.Se 

quence5isthefirstthatdepictsthepresidentiallimo 

usine,whichappearsonMainStreet,approachingth 

eHoustonStreetcorner.Sequences6,7and8depictt 

heIimousineasitturnsfromMainontoHouston,trav 

elsnorthonHouston,andturnsontoElmStreet.Thes 

ethreesequencescoverframesH259throughH68oan 

darethefocusofthisstudy.Thereare3camerastopsa 

nd2splicesbetweenthesetwopoints. 

Thecamerastopsareeasilyidentifiedinallfilmsbya 

breakintheactionaccompaniedbyasingle,slightlyo 

verexposedframe(theresultofthecameramechanis 

mtakingafractionofasecondtoreachoperatingspee 

d,therebycausingthefirstframetobeexposedtoligh 

tlongerthannormal)markingthebeginningofthese 

quencethatfollowsthecamerastop.Splicesarealsoe 

asilyidentifiedinallfilmsbyabreakintheactionacc 

ompaniedbyasplicelineandartifacts(i.e.,bubbles, 

discoloring,etc. )whicharetheresultoftapingorglu 

ingtwofilmendstogether.[Exhibit3i] 

AcarefulcomparisonofscenesdepictedintheHughe 

sandZapruderfilms-inparticular,thespeedatwhic 

hmotorcadevehiclescommontobothfilmsaretravel 

ing-demonstratesthattheHughescamerawasoperat 

ingataspeedequaltoZapruder'scamera-anaverage 




ofi8.3frames/second.ForallHughescameracompu 

tations,thei8.3frames/secondfigurewasused. 
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Computermodelswereusedtoexaminethespeedand 

trajectoryofthemotorcadevehicles,andthusdeter 

minehowmuchtimeelapsedbetweencamerastopsan 

dhowmuchtimeismissingduetofilmsplices.Thethr 

eecamerastopsweresubsequentlyidentifiedasH52 

5-H526(i3iframestop);H6i3-H6i4(37framestop); 

andH630-H63i(6framestop).Thetwospliceswerei 

dentifiedasH3i5-H3i6(3missingframes),andH64 

8-H649(3missingframes). 

RobertHughes'precisepositioninthemiddleofthei 

ntersectionofMainandHoustonwasdeterminedbym 

atchingtheHughescamera'sfield-of-viewwithacom 

putermodelofDealeyPlaza.Thiswasaccomplishedb 

yusingatechniqueknownastriangulation,[SeeTria 

ngulation,p.42]whichinvolvedcreatingavirtualca 

mera,placingitintoacomputermodelofDealeyPlaza 

,andmakingadjustmentstothevirtualcamera'ssixd 

egreesofmovementuntilthecamera'sviewofthecom 

putermodelmatchedtheHughesfilmframe-for-fra 

me.Usingthismethod,Hughes'locationwasdetermi 

nedtobe8.83feetsouthofthecenterlineofMainStre 

etandi5.5feetwestofthecenterIineofHoustonStree 





t. 

Asecondvirtualcamera,matchingZapruder'sfield- 
of-view,wasalsoaddedtothecomputermodelofDeal 
e y P1 a z a . 

UsingtheHughesandZapruderfilms,aswellasmeas 

urementsobtainedfromacomputermodelofDealeyP 

laza,itwaspossibletotriangulatethetrajectoryand 

speedofCameraCari,andthus,synchronizethetwofi 

lms.Theresultsshowthat: 

(a) CameraCari'sestimatedspeedasitturnedfromM 
ainontoHoustonStreetwascalculatedtoben.56fee 
t/second(7.9mph). 

SineeCameraCariisnotvisibleintheHughesfilmma 

kingtheturninquestion,thespeedoftheCameraCari 

wasbasedonanaverageobtainedfromthetwovehicle 

strailingimmediatelybehindit-CameraCars2and3. 

Thespeedsofthosetwotrailingvehiclesweredeterm 

inedbycountingthenumberofframesittookforboth 

vehiclestotraversetheirownlength.Allthreecamer 

acarswerei964ChevroletImpalaswhichhadanover 

alllengthof209.9inches(i7.5feet).i22CameraCar2 

wasfoundtobetravelingatio.35feet/second(7.imp 

h)betweenHughesframesH6i4-H639;[Exhibit32ia 

ndCameraCar3wasfoundtobetravelingati2.77feet 

/second(8.7mph)betweenHughesframesH6i8-H63 

7.[Exhibit33]Theaverageofthesetwospeeds(7.9mp 

h)wasappliedtoCameraCari. 

(b) CameraCari'sspeedbetweenZapruderframesZ2 
i3-Z236wascalculatedtobei3.89feet/second(9.5m 
ph). 


AnenlargedandstabilizedZapruderfilmsequencew 

ascreatedforthisanalysis.CameraCariisvisibleab 

ovetheconcretewallinthebackgroundofZapruderfr 



amesequence 

122. Gunnell, John, StandardCatalogofAmericanCa 
rs, 1946-1975, Revised4thEdition,KrausePublicati 
ons, 2002, p.182 

SecretsofaHomicide:TheJFKAssassination-Epipo 

larGeometricAnalysisofAmateurFilmsRelatedto/ 

AnnrIVII\/IAcousticsEvidenceintheJohnF.Kenne 

dyAssassinationbyDaleK.Myers/© 2007 DaleK.My 

ers//AIIEZINL7l/\I 


Exhibits 2. PlottingthepositionofCameraCar2atHu 
ghesframesH6i4andH639. 


Exhibit33.PlottingthepositionofCameraCar3atHu 

ghesframesH6i8andH637. 
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Exhibit34.PlottingthedistancetraversedbyCamer 

aCaribetweenZapruderframesZ2i3andZ236. 








Z2i3-Z236.Duringthatperiod,CameraCari-ai964C 

hevroletlmpala-traversesitsownoveralllengthofi 

7.5feetin23frames.[Exhibit34]Dividingthespeedo 

ftheZaprudercamera(i8.3frames/second)intothef 

ramecountyieldsatimeofi.26seconds.Thiscalculat 

estoaspeedofi3.89feet/second(9.5mph). 

(c)AcomputermodelofthepositionofCameraCariat 

HughesframeH648andZapruderframeZ2i4showst 

hatittraversesadistanceof44.54feet. 

AcomputermodelofCameraCariwaspositionedtom 

atchHughesframeH648bynotingthevehicle'srelati 

onshiptoaline-of-sightdrawnbetweenHughes’cam 

eraandthesouth-westcorneroftheDal-TexBuilding 

.AcomputermodelofCameraCariwasalsopositione 

dtomatchZapruderframeZ2i4bynotingthevehicle' 

srelationshiptoalineofsightdrawnbetweenZaprud 

er'scameraandthetreetrunkinthenorthern-mostpl 

anterboxadjacenttothereflectingpool.[Exhibit35] 

Thedistancebetweenthesetwopositions(rearbump 

er-to-rearbumper)wasmeasuredat44.54feet. 
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Exhibits 6. PlottingthedistancetraversedbyCamer 
aCaribetweenHughesH648andZapruderZ2i4. 
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(d)CameraCariwouldhavetraversedthe44.54feetb 

etweenHughesframeH648andZapruderframeZ2i4i 

n3.5secondstravelingatanestimatedspeedof12.73 

feet/second(8.7mph). 

TheestimatedspeedofCameraCariduringthisperio 

dwasanaveragespeedcalculatedfromCameraCarl's 

initialspeedonHoustonStreetofn.56feet/second( 

7.9mph)[See(a)above.]anditsknownspeedbetween 

ZapruderframesZ2i3-Z236ofi3.89feet/second(9. 

5mph).Dividingthedistanceof44.54feetbytheesti 

matedspeedofi2.73feet/second(8.7mph)yieldsati 

meperiodof3.5seconds.[Exhibit36i 

Inconclusion, thefourcalculationsabovedemonstr 

atethatCameraCariwouldhavetraversedthe44.54f 

ootdistancebetweenitsknownpositionsatHughesfr 

ameH648andZapruderframeZ214in3.5seconds.Th 

istimeperiodisequalto64Zapruderframes(3.5xi8. 

3 = 64).Consequently,HughesframeH648istheequi 
valentofZapruderframeZi5o(Z2i4-64 = Zi5o). 

(SEC-3)ThetrajectoryandspeedoftheCameraCar2( 






theeleventhcarinthemotorcade)asdepictedintheR 

obertHughesfilmisconsistentwithHughesframeH6 

48synchronizingtoZapruderframeZi50. 

AstudyofthemovementsofCameraCar2(theelevent 

hcarinthemotorcade)wasundertakentodeterminei 

fthosemovementswereconsistentwiththehypothes 

isthatHughesframeH648wastheequivalentofZapr 

uderframeZiso. 

ForacompletedescriptionoftheRobertHughesfilm, 
thecamerarunningspeed,andmethodofresolvingH 
ughes'cameraposition,seeSEC-2,pp. 60-61. 

Avirtualcameramatchingthepositionandfield-of- 

viewoftheHughescamerawasplacedintoacomputer 

modelofDealeyPlaza.[SeeSEC-2,pp.60-61,abovefo 

rthecompletemethodology.JAsecondvirtualcamer 

a,matchingtheZaprudercamera'sfield-of-view,wa 

salsoaddedtothecomputermodel. 

UsingtheHughesandZapruderfilms,aswellasmeas 

urementsobtainedfromacomputermodelofDealeyP 

laza,itwaspossibletotriangulatethetrajectoryand 

speedofCameraCar2,andthus,synchronizethetwof 

ilms.Theresultsshowthat: 



(a) CameraCar2'sspeedasitturnedfromMainontoH 
oustonStreetwascalculatedtobeio.35feet/second( 
7.1 m p h). 
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CameraCar2wasai964ChevroletImpalawhichhada 

noveralllengthof209.9inches(i7.5feet).i23Camer 

aCar2wasfoundtotraverseitsownoveralllength(i7. 

5feet)betweenHughesframesH6i4-H639-atotalof 

3iframes.DividingthespeedoftheHughescamera(i 

8.3frames/second)intotheframecountyieldsatime 

ofi.69seconds.Thiscalculatestoaspeedofio.35fee 

t/second(7.imph).[SeeExhibit32,p.62] 

(b) CameraCar2'sspeedbetweenZapruderframesZ2 
29-Z253wascalculatedtobei3.36feet/second(9.im 
ph). 

AnenlargedandstabilizedZapruderfilmsequencew 

ascreatedforthisanalysis.CameraCar2appearsabo 

vetheconcretewallinthebackgroundofZapruderse 

quenceZ229-Z253.Duringthatperiod.CameraCar2 

traversesitsownoveralllengthofi7.5feetin24fram 

es.DividingthespeedoftheZaprudercamera(i8.3fr 

ames/second)intotheframecountyieldsatimeofi.3 

iseconds.Thiscalculatestoaspeedofi3.36feet/sec 

ond(9.imph)[Exhibit37] 

(c) AcomputermodelofthepositionofCameraCar2at 
HughesframeH648andZapruderframeZ235showst 
hatittraversesadistanceof55feet. 

AcomputermodelofCameraCar2waspositionedtom 

atchHughesframeH648bynotingthevehicle'srelati 



onshiptoaline-of-sightdrawnbetweenHughes’cam 

eraandthenorthwestcorneroftheRecordsBuilding. 

AcomputermodelofCameraCar2wasalsopositioned 

tomatchZapruderframeZ235bynotingthevehicle's 

relationshiptoaline-of-sightdrawnbetweenZapru 

der'scameraandthenorthwestcorneroftheCountyC 

ourthouseBuilding.[Exhibit38]Thedistancebetwe 

enthesetwopositions(rearbumper-to-rearbumper 

)wasmeasuredat55feet. 

(d)CameraCar2wouldhavetraversedthe55feetbetw 

eenHughesframeH648andZapruderframeZ235in4. 

64secondstravelingatanestimatedspeedofii.86fe 

et/second(8.imph). 

TheestimatedspeedofCameraCar2duringthisperio 

dwasanaveragespeedcalculatedfromCameraCar2's 

initialspeedonHoustonStreetofio.35feet/second( 

7.imph)[See(a)above.]anditsspeedbetweenZapru 

derframesZ229-Z253ofi3.36feet/second(9.imph) 

.[See(b)above.]Dividingthedistanceof55feetbyth 

eestimatedspeedofn.86feet/second(8.imph)yiel 

dsatimeperiodof4.64seconds.[Exhibit39] 

Inconclusion,thefourcalculationsabovedemonstr 
atethatCameraCar2wouldhavetraversedthe55foot 
distancebetweenitsknownpositionsatHughesfram 
eH648andZapruderframeZ235in4.64seconds.This 
timeperiodisequalto85Zapruderframes(4.64X18. 

3 = 85).Consequently,HughesframeH648istheequi 
valentofZapruderframeZi5o(Z235-85 = Zi5o). 

123.Gunnell,John,StandardCatalogofAmericanCa 
rs,1946-1975,Revised4thEdition,KrausePublicati 
ons,2002,p.182 
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Exhibits 7. PlottingthedistancetraversedbyCamer 
aCar2betweenZapruderframesZ229andZ253. 


Exhibits 8. PlottingthepositionofCameraCar2atHu 
ghesframeH648andZapruderframeZ235. 
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Exhibits 9. PlottingthedistancetraversedbyCamer 
aCar2betweenHughesH648andZapruderZ235. 

(SEC-4)ThetrajectoryandspeedoftheDallaspolice 

officerMarionL.Baker'smotorcycleasdepictedinth 

eRobertHughesandAbrahamZapruderfilmsisconsi 

stentwithHughesframeH648synchronizingtoZapr 

uderframeZi50. 

AstudyofthemovementsofDallaspoliceofficerMari 
onL. Baker' smotorcyclewasundertakentodetermin 
eifthosemovementswereconsistentwiththehypoth 
esisthatHughesframeH648wastheequivalentofZa 
pruderframeZi50. 







ForacompletedescriptionoftheRobertHughesfilm, 
thecamerarunningspeed,andmethodofresolvingH 
ughes*position,seeSEC-2,pp.60-61. 

Avirtualcameramatchingthepositionandfield-of- 

viewoftheHughescamerawasplacedintoacomputer 

modelofDealeyPlaza.[SeeSEC-2,pp.60-61,forthec 

ompletemethodology.]Asecondvirtualcamera,mat 

chingZapruder'sfield-of-view,wasalsoaddedtothe 

computermodel. 

UsingtheHughesandZapruderfilms,aswellasmeas 

urementsobtainedfromacomputermodelofDealeyP 

Iaza,itwaspossibletotrianguIatethetrajectoryand 

speedofDallaspoliceofficerMarionL.Baker'smoto 

rcycle,andthus,synchronizethetwofilms.Theresul 

tsshowthat: 
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Exhibit40.PlottingthepositionofM.L.BakeratHug 

hesframesH648andH68o. 

(a)DallaspoliceofficerMarionLBaker'smotorcycle 

speedbetweenHughesframesH648-H68owascalcul 

atedtobeio.26feet/second(7.omph). 


AcomputermodelofOfficerBaker'smotorcyclewasp 

ositionedtomatchHughesframeH648bynotingthe 





motorcycle'srelationshiptoaline-of-sightdrawnb 

etweenHughes'cameraandthewindowsonthewestw 

alloftheDallasCountyCourthousebuilding.Acomp 

utermodelofthemotorcyclewasalsopositionedtom 

atchHughesframeH68obynotingthemotorcycle'sr 

elationshiptoaline-of-sightdrawnbetweenHughes 

'cameraandtheopeningatthesideentrancetothecou 

ntyjail(locatedbetweentheRecordsandCountyCou 

rthousebuildings).[Exhibit4°]Thedistancebetwee 

nthesetwopositions(HughesframesH648-H68o)w 

asmeasuredati9.5feet.Bakertraversedthisdistanc 

eoverthecourseof35frames.i24Dividingthespeedo 

ftheHughescamera(i8.3frames/second)intothefr 

amecountyieldsatimeofi.9seconds.Thiscalculates 

toaspeedofio.26feet/second(7.omph).[Exhibit4i 

] 

(b)DallaspoliceofficerMarionL.Baker'smotorcycl 

espeedbetweenZapruderframesZ24i-Z255wascalc 

ulatedtobei2.7feet/second(8.7mph). 

i24.Thetotalframecountincludes3framesmissinga 
tthepointofafilmsplicebetweenHughesframesH64 
8 - H 6 4 9 . 

SecretsofaHomicide:TheJFKAssassination-Epipo 

larGeometricAnalysisofAmateurFilmsRelatedto/ 

AnnrIVII\/IAcousticsEvidenceintheJohnF.Kenne 

dyAssassinationbyDaleK.Myers/©2007DaleK.My 

ers/r\lICIN!_/I/\I 


Exhibit4i.PlottingthedistancetraversedbyM.L.Ba 

kerbetweenHughesframesH648andH68o. 


Exhibit42.PlottingthedistancetraversedbyM.L.Ba 





kerbetweenZapruderframesZ24iandZ255- 
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Exhibit43.Compositeimagedepictingthelocationo 

fM.L.BakeronHoustonStreetbetweenZ24iandZ255 


AnenlargedandstabilizedversionofZapruderframe 

sequenceZ24i-255revealsamotorcyclemovingnort 

honHoustonStreet.[Exhibit42]Theleft-rearwhite 

saddlebagofthemotorcycleisclearlyseentrailingC 

ameraCar2,theeleventhvehicleofthemotorcade.Th 

efrontwheelofthemotorcycleisobscuredbyCamera 

Car2,whiletheengineandriderappearasasoft,blac 

kblur.Thetopportionofthemotorcycle,includingth 

erider,iscroppedbythetopofthefiImframe. 

Computermodelsofamotorcyclewaspositionedtom 

atchbothZapruderframesZ24iandZ255bynotingth 

emotorcycle'srelationshiptoaline-of-sightdrawn 

betweenZapruder'scameraandthewindowsattheba 







seofthewestwalloftheD alias CountyCourthousebui 

Iding.[Exhibit43]Thedistancebetweenthesetwopo 

sitions(ZapruderframesZ24i-Z255)wasmeasureda 

t9.78feet.Themotorcycletraversedthisdistanceov 

erthecourseofi4frames.DividingthespeedoftheZa 

prudercamera(i8.3frames/second)intotheframec 

ountyieldsatimeofo.77seconds.Thiscalculatestoa 

speedofi2.7feet/second(8.7mph).[Exhibit44] 

OnlytwomotorcycleofficerswereintheareaofCame 
raCar2duringthemotorcade:MarionL.BakerandH. 
B.McLain.Itisbelievedthatthesubjectmotorcyclew 
asriddenbyOfficerBaker.Therearethreereasonsfo 
rthisdetermination: 
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BAKERTRAJECTORY/Z241-Z255 


Exhibit44.PlottingthedistancetraversedbyM.L.Ba 

kerbetweenZapruderframesZ24iandZ255. 


Exhibit45.HughesandZapruderframesdepictingM. 

L.BakerridingbetweenCameraCars2and3. 
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3DSTEREOANAGLYPH-H650-H651 


Exhibit46.Stereoscopicimagedepictingthepositio 

nofM.L.BakerrelativetoCameraCars2and3. 

(i) TheHughesfilmshowsOfficerBakerinthepositio 
nofthesubjectmotorcycle. 

TheHughesfilm,whichdepictstheprocessionenteri 

ngDealeyPlaza,showsBakerridingbetweenCamera 

Car2and3,aboutonecarlengthaheadofMcLain,andi 

nthesamepositionasthesubjectmotorcycleseenint 

hestabilizedZaprudersequence.[Exhibit45iBaker' 

spositionrelativetoCameraCar2and3isbestseenin 

a3Dstereoviewanaglyphi25preparedfromtwoadjoi 

ningframesoftheHughes 

fj | m[Exhibit46] 

(ii) Baker'sspeed,asseenintheHughesfilm,isconsi 
stentwiththespeedofthemotorcycleseenintheZapr 
uderfilmsequence. 

ItwasdeterminedthatOfficerBakerwastravelingat 
7.omphbetweenHughesframesH648-H68o.[See(a) 
above.JAcomputer-assistedgeometricanalysisofZ 
apruderframesZ24i-Z255showsthesubjectmotorc 
ycletravelingataspeedof8.7mph.[See(b)above.] 






i25.Red-Bluestereoglasses(red-lefteye,blue-righ 

teye)arerequiredtoseethe3Deffect. 
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Bothofthesespeedsareconsistentwiththeincreasei 

nspeedofthemotorcadeingeneral,andCameraCar2i 

nparticular.Forinstance,acomputeranalysisofthe 

movementsofCameraCar2showittravelingat7.imp 

hbetweenHughesframesH6i4-H639,thesamerelati 

vespeedofOfficerBakeratthattime.Inaddition,Ca 

meraCar2wasalsofoundtohavebeenmovingat9.imp 

hbetweenZ229andZ253,whichalsoisthesamerelati 

vespeedofthesubjectmotorcycleatthattime. 

(iii)ThetrajectoryofthesubjectmotorcycleintheZa 

pruderfilmsequenceisacontinuationofOfficerBak 

er'sprojectedpathasseenintheHughesfilm. 

OfficerBakerisseentravelingnorthonHoustonStre 

etbetweenHughesframesH648-H68oatio.26feet/s 

econd(7.omph).[See(a)above]Thesubjectmotorcy 

cleisfoundtotraverseZapruderframesZ24i-255ata 

speedofi2.7feet/second(8.7mph).Geometricanaly 

sisshowsthatthedistancebetweenBaker'slastknow 

nposition,asseenintheHughesfilmatH68o,andthe 

subjectmotorcycle'spositionatZapruderframeZ24 

iis35.i3feet.IfBakercontinuesaccelerating,from7 

.omphto8.7mph,ashetravelsnorthonHouston,hew 

illtraversethe35.i3feetin3.o6secondsatanaverag 

espeedof7.8mph.[SeeExhibit48,p.75]Acomputer- 

assistedgeometricanalysisofCameraCar2showsitt 



ravelingatanaveragespeedof8.imphduringthisper 
iod.BothBakerandCameraCar2'sprojectedspeedsa 
reconsistentwiththeconclusionthatthesubjectmot 
orcyclethatappearsinZapruderframesZ24i-255is, 
infact. OfficerBaker. 

(c)AcomputermodelofthepositionofOfficerBaker' 

smotorcycleatHughesframeH68oandZapruderfra 

meZ24ishowsthatittraversesadistanceof35.i3feet 


AcomputermodelofOfficerBaker'smotorcyclewasp 

ositionedtomatchHughesframeH68obynotingthe 

motorcycle'srelationshiptoaline-of-sightdrawnb 

etweenHughes’cameraandtheopeningatthesideent 

rancetothecountyjail(locatedbetweentheRecords 

andCountyCourthousebuildings).Acomputermode 

lofthemotorcyclewasalsopositionedtomatchZapru 

derframeZ24ibynotingthemotorcycle'srelationsh 

iptoaline-of-sightdrawnbetweenZapruder'scamer 

aandthewindowsatthebaseofthewestwalloftheDal 

IasCountyCourthousebuilding.[Exhibit47]Thedis 

tancebetweenthesetwopositionswasmeasuredat35 

. 1 3 f e e t. 

(d)OfficerBaker'smotorcyclewouldhavetraversed 

the35.i3feetbetweenHughesframeH68oandZapru 

derframeZ24iin3.o6secondstravelingatanestimat 

edspeedofn.48feet/second(7.8mph). 

TheestimatedspeedofOfficerBaker'smotorcydebet 

weenHughesframeH68oandZapruderframeZ24iwa 

sanaveragespeedcalculatedfromBaker'sinitialspe 

edonHoustonStreetofio.26feet/second(7.omph)[ 

See(a)above.]andhisspeedbetweenZapruderframe 

sZ24i-Z255ofi2.7feet/second(8.7mph).[See(b)ab 

ove.]Dividingthedistanceof35.i3feetbytheestima 

tedspeedofn.48feet/second(7.8mph)yieldsatime 

periodof3.o6seconds. 



APPENDIXI/ 


SecretsofaHomicide:TheJFKAssassination-Epipo 
larGeometricAnalysisofAmateurFilmsRelatedtoA 
cousticsEvidenceinthejohnF.KennedyAssassinati 
onbyDaleK.Myers/©2007DaleK.Myers 


Exhibit47.PlottingthepositionofM.L.BakeratHug 

hesframeH68oandZapruderframeZ24i. 


Exhibit4 8.PlottingthedistancetraversedbyM.L.B 
akerbetweenHughesH68oandZapruderZ24i. 
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Inconclusion, thefourcalculationsabovedemonstr 
atethatOfficerBaker'smotorcyclewouldhavetrave 
rsedthe35.i3footdistancebetweenitsknownpositi 
onsatHughesframeH68oandZapruderframeZ24iin 
3.o6seconds.Thistimeperiodisequalto56Zapruder 
frames(3.06X18.3 = 56).[Exhibit48iThus,Hughesf 
rameH68oistheequivalentofZapruderframeZi85. 
Since,thedifferencebetweenHughesframesH648a 








ndH68ois35frames(includingsplicedframes),Hug 

hesframeH648istheequivalentofZapruderframeZi 

50(Zi85-35=Zi50). 

(SEC-5)ThetrajectoryandspeedofeyewitnessRose 

maryWillisasdepictedintheElsieDorman,MarkBel 

l,JohnMartin,andAbrahamZapruderfilmsisconsis 

tentwithHughesframeH648synchronizingtoZapru 

derframeZiso. 

AstudyofthemovementsofeyewitnessRosemaryWil 

liswasundertakentodetermineifthosemovementsw 

ereconsistentwiththehypothesisthatHughesframe 

H648istheequivalentofZapruderframeZi50. 

RosemaryWillis,ageio,theyoungestdaughterofass 

assinationeyewitnessPhilWillis,canbeseenrunnin 

galongsidethepresidentiallimousineinfouramate 

urfilms-ElsieDorman,MarkBell,JohnMartin,Jr.,a 

ndAbrahamZapruder.Ms.Willisiseasilyidentified 

byareddressandawhitehoodedjacket.126 

AcomputermodelofDealeyPlazawasutilizedtotrac 
kthemovementsofRosemaryWillis,asdepictedinth 
eDorman,Bell,Martin,andZapruderfilms. 

TheElsieDormanfilmconsistsof5sequences;3pre-a 

ssassination,iduringtheshooting,andipostassass 

ination.Sequenceiisthefirstthatdepictsthepresid 

entiallimousine,whichappearsturningfromMaino 

ntoHoustonStreet.Sequences2and3depicttheIimo 

usineheadingnorthonHoustonandmakingtheturno 

ntoElmStreet.Sequenceqdepictsspectatorsstandi 

ngonthesouthsideofEImStreetaswellasaglimpseof 

theVicePresidentialcaranditsSecretServicefolIo 

w-upcar.Sequence5depictsaglimpseofMayorCabel 

rscar,spectatorsatthecornerofsouthwestcornerof 

ElmandHoustonStreets,andtwocongressionalcars 

andamotorcycleofficerapproachingtheHoustonan 



dElmStreetintersection.Thefivesequencefilmcont 

ainsatotalof496frames.Thethirdsequence(Di92- 

D335)istheonedepictingRosemaryWillisrunninga 

longthesouthsideofElmStreetandisthefocusofthis 

study. TheframerateoftheDormancamera,relativet 

oZapruder'scamera,wasdeterminedtobei6.8frame 

spersecond. 

TheF.M."Mark"Bellfilmconsistsofi4sequences;3p 

re-assassinationandiipostassassination.Thethir 

dsequencedepictsthepresidentiallimousinepassin 

ginfrontofthe 

126. Trask, RichardB.,PicturesofthePain,YeomanP 
ress,i994,p.64 
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TexasSchoolBookDepositoryafterturningfromHou 

stonontoElmStreet,andshowsRosemaryWillisrun 

ningalongsidethesouthsideofEImStreet.Thissequ 

encewasnumberedBooithroughBo6oandisthefocu 

softhisstudy.TheframerateoftheBellcamera,relat 

ivetoZapruder'scamera,wasdeterminedtobei9.ofr 

amespersecond. 

TheJohnMartin,Jr.,film,asincorporatedintotheD 

allasCinemaAssociates(DCA)film,"PresidentKenn 

edy’sFinalHour,"consistsof9sequences;6pre-assa 

ssinationand3postassassination.Sequenceidepict 

stheleadmotorcyclesturningfromMainStreetonto 

HoustonStreet.Sequence2andSequence3depictsth 

eleadvehicledrivenbyDallasPoliceChiefJesseCurr 



yturningfromMainontoHoustonStreet.Sequences 

4and5depictthepresidentiallimousineturningoffo 

fMainStreetandtravelingnorthonHoustonStreet.S 

equence6(MN207-MN278),thefocusofthisstudy,d 

epictsthepresidentiallimousinepassinginfrontoft 

heTexasSchoolBookDepository,andeyewitnessRos 

emaryWillisrunningalongsidethesouthsideofElm 

Street. Sequences7,8,andqdepicteventsinDealeyP 

lazafollowingtheassassination.Theframerateofth 

eMartincamera,relativetoZapruder'scamera,wasd 

eterminedtobe22.8framespersecond. 

DuringZapruderframesZi33-Zi8o,RosemaryWilli 

scanbeseenrunninglongthesouthsideofEImStreet. 

ShecomestoastopbetweenZi8o-Z200i27anddisap 

pearsintothemarginsofthefiImatZ223asZapruder 

panshiscameraright.ZapruderframesZi33toZi42a 

rethefocusofthisstudy. 

Throughvisualinspectionitwasdeterminedthatthe 

thirdsequenceinboththeDormanandBellfilms,and 

thesixthsequenceintheMartinfilm,captureportion 

softhesameperiodoftimefromthreedifferentangle 

s.AllthreefilmsequencesdepictRosemaryWillisass 

herunspassedtheconcretewallrimmingthereflecti 

onpoolonthesouthsideofElmStreet. 

TheZapruderfilmcapturesacontinuationofRosema 

ryWiiiis’progressiondownEImStreetatapointinti 

meslightlylaterthanthatshownintheDorman/Bell/ 

Martinsequences.Determininghowmuchtimepasse 

d,ifany,betweentheDorman/Bell/Martinsequence 

sandtheZaprudersequence,andwhetherthattimepe 

riodwasconsistentwithHughesframeH648synchro 

nizingtoZapruderframeZi50,wasthegoalofthisstu 

dy. 


Tobegin,fourvirtualcamerasmatchingtheposition 
sandfield-of-viewsoftheDorman,Bell,Martin,and 



Zaprudercameraswereplacedintoacomputermodel 
ofDealeyPlaza.[SeeSEC-2,pp.60-61,forthecomple 
temethodology. ] 

ThetrajectoryandspeedofRosemaryWillisasshera 

nalongthesouthsideofElmStreetwasdeterminedby 

triangulatingherpositionatvariouspointsalonghe 

rrouteusingacomputermodelofDealeyPlazaandthe 

Dorman,Bell,Martin,andZapruderfilmsasreferenc 

e.Theresultsshowthat: 

i27.RosemaryWillisrecalledhearingthreeshotsco 
mingfromthedirectiontheTexasSchoolBookDeposi 
tory,adding,“IstoppedwhenIheardthefirstshot."( 
Trask, RichardB.,PicturesofthePain,YeomanPress 
,1994,p.65) 
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(a)BetweenDorman/BellframesD276-Bo24andDor 

man/BellframesD3o8-Bo6o,RosemaryWillistrave 

rseda20.45footdistanceatanaveragespeedof9.51f 

eet/second(6.5mph). 

Projectinglines-of-sightfromtheDormanandBellc 

amerapositionsthroughRosemaryWiiiis'position( 

asdeterminedfromDormanframesD276,282,299,a 

nd3o8andBellframesBo24,03i,050,ando6o),[Exh 

ibit49iallowedherpreciselocationtobeplottedont 

hecomputermodelattheframesspecified.Itwasdete 

rminedthatherpathwasintheshapeofanarcthatran 

adjacenttotheconcretewallrimmingthereflectionp 

ool.Itwasalsodeterminedthatshetraversedthe20. 

45footdistancebetweenDorman/BellframesD276- 

Bo24andD3o8-Bo6oatanaveragespeedof9.5ifeet/ 



second(6.5mph).[Exhibit5o] 


(b)BetweenZapruderframesZi33andZi42,Rosema 

ryWiIIistraverseda6.29footshadowedareaataspee 

dofi2.84feet/second(8.8mph). 

VisualinspectionofastabilizedversionofZapruder 

framesequenceZi33-Zi42demonstratesthatMs.Wi 

llisisseenenteringashadowedareacastbythebusha 

ndconcretewalltoherleftatZapruderframeZi33,an 

dthatbyZi42shebeginstoexitthissameshadowedar 

ea.[Exhibit5iiThesubjectshadowedareaalsoappea 

rsintheDormanfilm.MultipleDorman 


Exhibit49.PlottingthepositionofRosemaryWillisa 

sdepictedintheDormanandBellfilms. 
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Exhibits l.PlottingthepositionofRosemaryWillisb 
etweenZapruderframesZi33andZi42. 
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Exhibit52.MosiacimagecreatedfromDormanframe 
sdepictingshadowareasalongsouthcurbofElmStre 
e t. 

CreatedModilyMultiply 

SmoothShade 

SurfaceEditor 

ManageFools 

SprayPoints 

M ake P olygo n 

Sketch 

MakeCurve 

[rLightwaveModeler8.3 
ROSEMARYWILLISTRAJECTORY 

S p 1 i n e D 

* 

Exhibit53.PlottingthedistancetraversedbyRosem 

aryWillisbetweenZapruderframesZi33andZi42. 
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frameswereusedtocreateamosaicimage,whichillus 

tratedthepreciselocationoftheshadowedarea.[Ex 

hibit52]UsingtheDormancameraposition,thismos 

aicimagewasthenprojectedontothecomputermode 

lofDealeyPlazaproducingathreedimensionaloutli 

neoftheshadowedarea.Thecomputermodelshowsth 

isshadowedareatobe6.29feetinwidth.Dividingthe 

widthoftheshadow(6.29feet)bythetimeperiodRos 

emaryWillistooktotraverseit(o.49seconds)shows 

herspeedbetweenZapruderframesZi33-Zi42tobei 

2.84feet/second(8.8mph).[Exhibit53] 

(c)RosemaryWillis'speedbetweenDorman/BelIfra 

mesD3o8-Bo6oandZapruderframeZi33wasde-ter 

minedtobeio.86feet/second(7.4mph). 

ThisspeedwasdeterminedbyexaminingthejohnMar 

tin,Jr.,fiImwhichcapturesthemomentinquestion. 

Martin'scamerapositionwasdeterminedbyplotting 

Martin'sfield-of-viewonacomputermodelofDealey 

Plaza.[Exhibit54iThecamerapositionwasfoundto 

bejusteastofthereflectingpoolapproximatelyi39. 

8feetnorthofthenorthMainStreetcurbline. 

MartinframeMN229wasfoundtobetheequivalentof 

Dorman/BelIframesD3o8-Bo6o-allthreeframesde 

pictingRosemaryWiiiisinthesamepositioninfront 

oftheconcreteretainingwall.Thiswasdeterminedb 

yplottingaline-of-sightfromMartin'scamerathrou 




ghMs.Willis' 


Exhibit54.PlottingthelocationofRosemaryWillisb 

etweenMartinframesMN23iandMN264. 
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positionatDorman/BellD3o8-Bo6o[See,SEC-5(a), 

p.78]andextendingthatlinenorthuntilitintersecte 

dthesouthwalloftheTexasSchoolBookDepository. 

TheframeatwhichMs.Willispassedthroughthisplot 

tedline-of-sightwasMartinframeMN229.Thissync 

hronizationdemonstratesthatsequencesixoftheM 

artinfilmslightlyoverlapsthebeginningoftheZapr 

uderfilm;endingattheequivalentofZapruderframe 

Z 1 4 o . 

MartinfilmframeMN269wasfoundtobetheequivale 

ntofZapruderframeZi33-whichdepictsRosemaryW 

illisenteringtheshadowedareacastbythebushandc 

oncretewalltoherleft.Thiswasdeterminedbyplotti 

ngasecondline-of-sightfromMartin'scamerathrou 

ghMs. Willis'positionatZapruderframeZi33. [See, 

SEC-5(b),p.78]TheframeatwhichMs.Willispassed 

throughthisplottedline-of-sightwasMartinframe 

M N 2 6 9 . 

DividingthedistancebetweenDorman/Bell/Martin 

D3o8-Bo6o-MN229andZapruder/MartinZi33-MN 






269(i9-ofeet)bythetimerequiredtotraversethisdi 

stance(i.75seconds),asdepictedinMartinMN229t 

oMN269,resultsinatrajectoryspeedofio.86feet/s 

ec(7.4mph). 

Thisisconsistentwithanestimatedspeedwhichcanb 

ededucedwithoutthebenefitoftheMartinfilmbyave 

ragingMs.Willis'knownspeedatDorman/BellD3o8 

-Bo6o(6.5mph)andherknownspeedatZapruderfra 

mesZi33-Zi42(8.8mph).Theresultisanaveragespe 

edofn.i8feet/second(7.6mph). 

(d)RosemaryWillistraversedthei9.ofootdistance 

betweenherlastknownpositionatDorman/Bell/Ma 

rtinD3o8-Bo6o-MN229andherpositionatZaprude 

r/MartinZi33-MN269inapproximatelyi.75second 

s;consistentwiththehypothesisthatHughesframe 

H648istheequivalentofZapruderframeZi50. 

ThecomputermodelshowsthedistancebetweenMs. 

Willis'lastcross-plottedposition(Dorman/Bell/M 

artinframesD3o8-Bo6o-MN229)andtheshadoweda 

reasheentersatZapruder/MartinframeZi33-MN26 

9tobei9.ofeet.Attheestimatedspeedofio.86feet/s 

econd(7.4mph),RosemaryWilliswouldhavetravers 

edthei9.ofootdistanceini.75seconds;afigurecons 

istentwiththeindependentsynchronizationoftheD 

orman,Bell,Towner,andZapruderfilms.[Exhibit55 

1 

TheanalysisofRosemaryWiiiis'movementsdemons 

tratesthattheDorman,BelI,andMartincameraswer 

erunningconcurrentlyduringthetimethepresident 

iallimousinepassedinfrontoftheTexasSchoolBook 

Depository.AlIthreefilmscaptureRosemaryWiiiis 

assheranalongsidethelimousine.Afourthfilm-the 

Townerfilm-depictsthelimousineitselfduringthis 

sameperiod. 



ThesynchronizationoftheHughes, Dorman, Towner 
,Bell,andMartinfilmstotheZapruderfiImdemonstr 
atesthatthesefivefilmscapturethemotorcade'spro 
gressionduringtheperiod 
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Exhibit55.PlottingthedistancetraversedbyRosem 

aryWillisbetweenMartinframesMN229andMN269. 

3.6 4toi.74secondspriortotheexposureofZapruder 

frameZi33.[SeeAppendixiii,AmateurFilmSynchr 

onizationTimeline] 

Asshownabove,MartinframesMN229-MN269depic 

tRosemaryWiiiistraversingthei9.ofootdistanceb 

etweenMartinframeMN229andZapruderframeZi3 

3ini.75secondsataspeedofio.86feet/sec(7.4mph) 

.Thisisconsistentwiththeindependentsynchroniz 

ationoftheHughes, Dorman, Towner, BellandZapru 

d e r f i 1 m s . 

Thus, themovementsofMs. Willis, asseeninMartinf 

ramesMN229-MN269andZapruderframesZi33-Zi4 

2(hergaitis5to6framesapartatMN256,262,267and 

2133,136,142), provetobeacontinuationofhermove 

mentsasdepictedinDorman/BellframesD276-Bc>24 

toD3o8-Bo6o;andfurtherdemonstratethevalidity 

ofthesynchronizationofHughesframeH648toZapr 

uderframeZiso. 
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APPENDIXII 

REBUT TALOFTHEHSCA’SPHOTOGRAPHICEVIDE 
NCEOFFEREDINSUPPORTOFTHECOMMITTEE'SA 
COUSTICEVIDENCEOFCONSPIRACY 

OnSeptembern,i9 78,Dr. JamesE.BargertoldtheH 

SCAinpublichearingsthattheacoustictestswerede 

signed "toseeif[theDallaspolicetape]wasstatistic 

allylikelytohavecontainedthesoundsofgunfire,"i 

28andthattheresultsheobtainedwere"apotentialc 

orroboratingforcetowardotherevidence."i29lnes 

sence,itwasuptotheHSCAtofindadditionalevidenc 

ethateitherconfirmedorrefutedtheacoustictestsw 

hichpredictedthatamotorcydewithanopenmicroph 

onewastransmittingthesoundsofgunfirefromaloca 

tioni2ofeet(plusorminus9feet)behindthePreside 

nt'slimousine. 130 

OnDecember29,i978,just5daysbeforetheHSCA'si 

nvestigationwasscheduledtoexpire,thecommittee 

metforonefinaldayoftelevisedpublichearings.Itw 

asduringthispublicsessionthattheHSCAfirstoffer 

edphotographicevidencetosupportthevalidityofth 




eiracousticevidenceofconspiracy. 


Inhisopeningremarks,HSCAChiefCounselG.Rober 

tBlakeystressedtheimportanceofverifyingBarger' 

sworkphotographically,"Ifitcouldbeprovedthatno 

motorcyclewasinthepredictedlocationatthetimeo 

ftheshots,thenseriousdoubtwouldberaisedaboutt 

hereliabilityoftheacousticsproject."i3iWhatBlak 

eyshouldhavesaid,ofcourse,wasthattheacousticse 

videncewouldbedestroyedbysuchproof.Bargersai 

dasmuchina200iemailexchange, writing, "...ifitca 

nbeshownthattherewasnovehicleorpersonwithapo 

liceradionearthetrajectorywhereIfoundittobe,the 

n,thatisimpeachingevidence."i32 

TheHSCApresentedevidencethatonlyonemotorcyc 
leofficerwasinapositiontotransmitthesoundsofth 
eshooting-OfficerH.B.McLain.ItwasMcLain,theyc 
oncluded, whotransmittedthesoundsof" gunfire "fr 
omalocationapproximatelyi2ofeetbehindthePresi 
dent'slimousine.Intheirfinalreport,theHSCAoffe 
redthreeamateurfilmsequencestosupporttheircon 
elusions. 

128.2HSCA100 

129.2HSCA94 

i30.2HSCA65-69,8i[Note:Ina200iemailexchange 

,Bargerwrote,“AtthetimeIpresentedmyfindings,s 

everalCongressmenaskedmehowtheyweretointerp 

retmyresults-sincelpresentedtheminprobabilisti 

cform.Itoldthemthatitwasuptothemtolookforcorr 

oboratingorimpeachingindependent(ofmyanalysi 

s)evidence.Imentionedseveralkindsofindependen 

tevidencethatwouldcorroboratemyfindings.Oneof 

thesewas,ofcourse,whethertheycouldfindavehicle 

orpersonwithapoliceradionearwherelhadfoundit. 

"(EmailgrouppostingfromJamesBarger, April, 200 



1 )] 

131.5HSCA616 

i32.EmailgrouppostingfromjamesBarger,April,2 

001 
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Exhibit56.H.B.McLainonMainStreetasdepictedin 

theDallasCinemaAssociates(DCA)film. 

TheDCAFilm 

Onesequence,fromtheDallasCinemaAssociates(D 

CA)film"PresidentKennedy'sFinalHour,"showsMc 

LaintravelingonMainStreetafewblocksbeforereac 

hingDealeyPlazaandmerelyestablishesthatMcLai 

nwasridingapproximately20ofeetbehindthePresi 

dent'slimousineaboutoneminutebeforetheshootin 

g. 133 [Exhibit56i 

TheHughesFilm 

Thesecondsequence,fromanamateurfilmbyRobert 

Hughes,showsMcLainturningontoHoustonStreets 

hortlyafterthepresidentiallimousinehadturnedon 

toElmStreet,oneblockaheadofMcLain.i34[Exhibit 

57]AccordingtotheHSCA,theHughesfilmshowedM 

cLainriding"severalcarlengthsbehindthePresiden 

tiallimousineasitturnedinfrontofthe 


i33.5HSCA626JFKExhibitF-66 8 




i34.5HSCA626-27JFKExhibitF-669-7i;8HSCAi02 
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Exhibit57.H.B.McLainturningfromMainontoHous 

tonStreetasdepictedintheHughesfilm. 

TexasSchoolBookDepository...thepiacethattheac 

ousticsprojectsuggested[themotorcycle]wouldbe. 

"i35Theactualdistancewasover20ofeet. 

UnfortunatelyfortheHSCA,theHughesfilmdoesn't 

actuallyshowMcLaininthepositionpredictedbythe 

iracousticanalysis.Thecrucialsequenceendsjusta 

sMcLainreachesthecrosswalkatMainandHouston, 

approximatelyi7ofeetfromthecommittee'sfirstsh 

otpositionandmorethan20ofeetbehindthepreside 

ntiallimousine.[SeeExhibit4,p.34] 

FailingtoperformanyfurtheranalysisoftheHughes 

filmsequencetodetermineitsrelationshiptothesho 

oting,theHSCAwaslefttodrawtherathervagueconcl 

usionthatMcLain"wouldhavebeenintheapproxima 

tepositionofthetransmittingmicrophone,asindica 

tedbytheacousticalanalysis."i36 

Oneobviousproblemwiththecommittee'sconclusio 

nwashowMcLainmanagedtogain8ofeetonthelimou 

sine-puttinghimi2ofeetbehindthelimousineasreq 





uiredbytheacousticevidence-beforehereachedthe 
firstshotposition.Inpublichearings,Dr.Bargertes 
t i f i e d 

i35.5HSCA6i7;5HSCA626-27JFKExhibitsF-669-7 

l 

i36.HSCAReport,p.76 
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thatMcLainonlyhadto"gainabitonthepresidential 

limousineashecame[up]Houston,”suggestingthatt 

henaturalaccordion-likemotionofthemotorcade(i 

.e.,thetendencyfortheprocessiontoaccelerateand 

stretchoutoverstraightportionsoftheroute,thensl 

owandbunchupateachturn)wouldhaveallowedMcL 

aintogaintherequired8ofeetonthepresidentiallim 

ousineasitslowlymadeitsturnedontoElmStreet.13 

7 

Yet,Barger'sexplanationisdemonstrativelyfalse.T 

heHughesfilmshowsthatthepresidentiallimousine 

hadalreadycompleteditsturnontoElmStreetandbe 

guntoacceleratebeforeMcLainturnednorthontoHo 

uston,eliminatingthepossibilityofMcLaingaining 

onthelimousineinthemannerBargerdescribed.[Ex 

h i b i 15 8 ] 


Inaddition,Bargerhimselftestifiedthatthesounds 
ofthemotorcycleengineontheacousticrecordingre 





mainedconstant-neitheracceleratingnordecelerat 

ing-untiljust3secondsbeforethefirstshot,whenth 

eenginesoundsappeartoslowconsiderably.i38Ines 

sence,therecordingitselfisevidencethatMcLainco 

uldn'thaveacceleratedtoclosethedistancebetween 

hismotorcycleandthepresidentiallimousineinthe 

waythatBargerclaimed. 

TheDormanFilm 

Inearlyi979,justasthecommittee'sfinalreportwas 

abouttogotopress,theHSCAwaspresentedwithathi 

rdamateurfilmsequencebyconspiracytheoristRob 

ertGrodenwhoclaimedtohavediscoveredphotograp 

hicproofthatMcLainwasinfactatthelocationandti 

mespecifiedbytheacousticexperts.WhiletheHSCA 

claimednottohavereviewedGroden'swork,theydid 

reportthatGroden'sphotographicexhibits"suppor 

tedthecommittee'sconclusion."i39 

Groden'sphotographicproofturnedouttobethefift 

hsequenceofanamateurfilmmadebyMrs.ElsieDorm 

an,whichdepictsamotorcycleescortarrivingatthec 

ornerofElmandHouston. [E> <h'b't59]Grodenclai 

medthatthemotorcycleescortwasH.B.McLainandt 

hatthesequenceshowedhimarrivingattheElmandH 

oustoncorneratthetimeofthefirstshot-justasthea 

cousticevidencehadpredicted. 

WhiletheDormansequencedoesinfactdepictMcLai 
n'sarrivalattheElmandHoustonintersection,Grod 
en'sassertionthattheDormansequencesynchroniz 
estothetimeoftheassassinationshotsisdemonstrat 
ivelyfalse. 

137.5HSCA650-51 

138.5HSCA678 

i39.HSCAReport,p.75footnotei2 
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DORMANFILM 


Exhibit58.Hughesfilmdepictslimousineturningon 

toElmStreetbeforeH.B.McLainreachesHouston. 


DORMANRIM 

DUNCTINGMetAINATIL-VlANDHOUSTON 

Exhibit59.DormanfilmdepictsH.B.McLainarrivin 

gatElmandHoustonintersection. 
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ION 


/ 

orMetAlls Ills! HUGH LS/uOlUviAlS! 

■ A CONCULSSz 

CONGRESSi 

McLAIN 

D < i 7 7 

DORMANFILMCOMPOSITE 

Exhibit6o.H.B.McLain'srelativepositioninthemot 

orcadeasdepictedintheHughesandDormanfilms. 

H.B.McLainintheDormanFilm 

Threefactssupportthebeliefthatthemotorcycleoff 

icerintheDormanfilmisH.B.McLain.First,themoto 

rcycleofficerintheDormanfilmisseenridingonthel 

eftsideofmotorcadebetweenCameraCar3andCongr 

essionalCari-thesamerelativepositionoccupiedby 

McLainthroughouttheentiremotorcadei4oandthe 

precisepositionoccupiedbyMcLaintwelvesecondse 

arlier,asdepictedintheHughesfilm.[Exhibiteo] 

Second, themotorcycleofficerintheDormanfilmhas 
awhiteobjectattachedtotheinsidelower-leftcorne 
rofhiswindshield.Asimilarwhiteobjectisvisibleon 
McLain'smotorcycletwelvesecondsearlier,asdepi 
ctedintheHughesfilm. [Exhibit6i] 

McLaintestifiedthatthewhiteobjectwashispaperw 

orkwhichhekeptfastenedtotheinsideofthemotorcy 




cle'swindshieldwithtwocliphoiders.Thiswasoneof 
severalidentifyingcharacteristicswhichallowedM 
cLaintoidentifyhismotorcyclefromothersusedbyt 
h e 

i40.Variousphotographsandfilmsofthemotorcade 

showMcLainandescortpartnerMarionL.Bakerposi 

tionedslightlyaheadoforbehindCameraCar3.Anam 

ateurfilmofthemotorcadebyPatsyPaschalI,takeno 

neblockbeforeDealeyPlaza,showsBakerridingbet 

weenCameraCars2and3andMcLainridingadjacentt 

oCongressionalCari. 
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Exhibit6i.Whiteobjectinthelower-leftcornerofMc 
Lain'swindshieldvisibleinHughesandDormanfilm 
s. 

Exhibit62.Paperworkmountedinthelower-leftcor 

nerofH.B.McLain'swindshield. 
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Exhibit63-PlottingthepositionofH.B.McLainatHu 

ghesframesH632andH648. 


policedepartment.i4iHighqualityphotographstak 

enbeforeandaftertheassassinationshowthisuniqu 

efeatureofMcLain'smotorcycle.[Exhibit62] 

Third, thetrajectoryandspeedofthemotorcycleoffi 
cerintheDormanfilmisconsistentwiththeprojecte 
dtrajectoryandspeedofMcLain'smotorcycle,asdep 
ictedintheHughesfilm. 

TodetermineOfficerMcLain'strajectoryandspeeda 

sseenintheHughesfilm,acomputermodelofMcLain' 

smotorcyclewaspositionedtomatchHughesframeH 

632(thesecondframeinwhichMcLainappears)byno 

tingthemotorcycle'srelationshiptoaline-of-sight 

drawnbetweenHughes'cameraandthewindowsonth 

ewestwalloftheDallasCountyCourthousebuilding. 

Acomputermodelofthemotorcyclewasalsoposition 

edtomatchHughesframeH648(thelastframeinwhic 

hMcLainappears)bynotingthemotorcycle'srelatio 

nshiptolines-of-sightdrawnbetweenHughes'came 

raandthenorthwestandsouthwestcornersoftheDal 

-TexBuiIding.[Exhibit63]Thedistancebetweenthe 

setwopositions(HughesframesH632-H648)wasme 

asuredati8.79feet.McLaintraversedthisdistanceo 

verthecourseofi6 

i4i.5HSCA63i[Note:Twootheridentifyingcharact 

eristicswereachromebreakdrummountedright-fac 

ingonthefrontwheel,insteadofleft-facing;andafla 

shlightholderthatwasmountedcrosswaysonthehan 






dlebar,insteadofupanddown.Neithercharacteristi 

cissufficientlyvisibleintheDormanfilmtomakeapo 

sitiveidentification.] 
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Exhibit64.PlottingthedistancetraversedbyH.B.M 

cLainbetweenHughesframesH632andH648. 

frames. DividingthespeedoftheHughescamera(i8. 

3frames/second)intotheframecountyieldsatimeof 

o.874seconds.Thiscalculatestoaspeedof2i.49feet 

/second(i4.7mph)asMcLainturnsthecornerfromM 

ainontoHoustonStreet.[Exhibit64i 

Tofixthetrajectoryandspeedofthemotorcycleoffic 

erseenintheDormanfilm,multipleDormanframesw 

ereusedtocreateamosaicimage,whichillustratedth 

epreciselocationofthemotorcycleofficeratDorman 

framesD456(thefirstframeinwhichthemotorcyclis 

tappears)andD496(thelastframeinwhichheappear 

s).AIine-of-sightwasprojectedfromDorman'spoin 

t-of-view,throughbothmotorcyclepositions,tothe 

DallasCountyCourthouseBuildingvisibleinthebac 

kground.[Exhibit65]Theselines-of-sightwerethen 

transferredtoacomputermodelofDealeyPlaza.com 

putermodelsofamotorcyclewerealsomatchedtothe 

locationsshown.Thedistancebetweenthesetwopos 

itions(DormanframesD456-D496)wasmeasuredat 

28feet.Themotorcyclisttraversedthisdistanceove 




rthecourseof4oframes.DividingthespeedoftheDor 

mancamera(i6.8frames/second)intotheframecou 

ntyieldsatimeof2.38seconds.Thiscalculatestoasp 

eedofn.77feet/second(8.omph).[Exhibit66i 

ThedistancebetweenMcLain'spositionatHughesfr 

ameH648andthemotorcydist’spositionatDormanD 

456wasmeasuredati59.5feet.SineeHughesframeH 

648istheequivalentofZapruderframeZi5oandDor 

manframeD456istheequivalentofZapruderframeZ 

365[SeeTheWiegmanFilm,p.96],thenaperiodofii. 

75 seconds(Z 365 -i 50 = 2i5 + i8.3 = n.75 
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Exhibit66.PlottingthedistancetraversedbyH.B.M 

cLainbetweenDormanframesD456andD496. 
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Exhibit67.PlottingthedistancetraversedbyH.B.M 

cLainbetweenHughesH648andDormanD456. 

sec)isknowntohaveelapsedbetweenMcLain'slasta 

ppearanceintheHughesfilmandthemotorcycleoffi 

cer'sappearanceintheDormanfilm.IfMcLainconti 

nuesnorthonHoustonStreetatanaveragespeedofi3 

.58feet/second(9.3mph),theapproximatespeedoft 

hemotorcade,hewilltraversei59.5feetinii.75seco 

ndsandarriveatthecornerofElmandHoustonatthet 

imedepictedintheDormanfiIm.[Exhibit67i 

TheuniqueidentifyingcharacteristicsofMcLain's 
motorcycle,hisrelativepositioninthemotorcadepr 
ocessiononHoustonStreetasdepictedinboththeHu 
ghesandDormanfilms,andtheconsistencyofhisspe 
edandtrajectoryintheHughesfilmwiththatofthem 
otorcyclistintheDormanfilmisnearlyconclusiveev 
idencethatthemotorcycleofficerintheDormanfilm 
isinfactH.B.McLain. 

SynchronizingtheDormanandZapruderFilms 









TheDormanfilmsequencedepictingMcLain'sarriva 

lattheElmandHoustonintersectiondoesnot,howev 

er,synchronizetothetimeoftheshootingasGrodenc 

laimed,butrathersynchronizestoapointafterthesh 

ootinghadended.Thisisdemonstrativelyprovenbye 

xaminingdetailsvisibleintheDormansequenceimm 

ediatelyprecedingtheonedepictingOfficerMcLain. 
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AstabilizedportionofthefourthsequenceoftheDor 

manfilm(D345-D355)showsamateurphotographer 

HughBetznerJr.,loweringhiscameraaftertakingap 

hotographofthePresident'scar.Thephotographwas 

takenattheequivalentofZapruderframeZi86.i42[ 

Exhibit6 8i | nthemarginsoftheZapruderfilm,betwe 

enframesZi95andZ2o6,Betznerisalsovisiblelower 

inghiscameraexactlyashedoesintheDormanfilm.[ 

Exhibit6 9]Thisactionprovidesasynchronizationp 

o i n t. 

EverythingthatfollowsthismomentintheDormanfi 

lmmustoccurafterZapruderframeZ2o6-inotherwo 

rds,aftertheshootingbegan. 

AnexaminationoftheDormanfilmshowsthatthereis 

abriefcamerastopafterthissequenceandthenMrs. 

Dormanresumesfilming.WhenSequence5oftheDor 

manfilmbegins,sixcontinuoussecondselapsebefor 






eOfficerMcLainappearsatthecorner. 


Consequently, McLain' sarrivalatthecornerofElma 
ndHoustonisnotatthetimeofthefirstshot-asGrode 
nclaimed,andtheacousticevidencedictates-butatl 
east8secondsaftertheshootingbegan,or,forallpra 
cticalpurposes,aftertheshootingwasover. 

ThepreciserelationshipbetweenMcLain'sarrivalat 

thecornerofElmandHoustonasdepictedinDormans 

equenceD456-D496,andtheshootingasdepictedint 

heZapruderfilmcanbedeterminedbysynchronizing 

theDormanandZapruderfilmsusingthei6mmnewsf 

ilmshotbyDaveWiegman,Jr. 

TheWiegmanFilm 

DaveWiegmanwasanNBCcameramanridinginCame 

raCari,thetenthautomobileinthemotorcade.When 

theshootingbegan,Wiegmanturnedonhisi6mmnew 

scamera,whichranat24frames-per-second, jumped 

fromthecarinfrontoftheTexasSchoolBookDeposit 

oryandrandowntowardthenorthpergola. 

Acomputer-assistedgeometricanalysisofboththe 

WiegmanandZapruderfilmsdemonstratesthatWieg 

manframeW265,depictingthepresidentiallimousi 

neapproachingtheTripleUnderpass,istheequivale 

ntofZapruderframeZ447.Thiswasdeterminedbypl 

ottingaline-of-sightonacomputermodelofDealeyP 

lazabetweenWiegman'spositionatWiegmanframe 

W265andtheU.S.flagmountedontheright-frontfen 

derofthepresidentiallimousinevisibleinthebackg 

roundofthatsameframe.Asecondline-of-sightwast 

henpiottedbetweenZapruder'spositionandthelam 

ppostonthenorthsideofEImStreetnearesttothelim 

o u s i n e ' s 

i42.Betznerreportedhearingtwoshots.Hehadjustt 



akenhisthirdphotograph(theequivalentofZi86)an 

dbegantowindthefilminhiscamerawhenheheardth 

efirstshot,whichhethoughtwaseitherafirecracker 

oracarbackfire.Thetimingplacesthis“ first ’’shotat 

aboutZ223.Betznerthenlookedupandheardasecon 

dshotwithinamatterofsecondsandsawwhatlookedl 

ikeafirecrackergoingoffinthePresident'scar,asfra 

gmentsflewupintheair. This “ second ’’shotisaclearr 

eferencetothefatalheadshotatZ3 13.[Trask,Richar 

dB.,PicturesofthePain,YeomanPress, 1994, pp. 160 

-162] 
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D355D353D349D348DORMANFILM 


Exhibit68.DormanframesequenceD345-D355depi 

ctingHughBetzneraftertakinghisthirdphotograph 


Exhibit69.SynchronizationofDormanframesD345 

-D355andZapruderframesZi95-Z2o6. 
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Exhibit70.PlottingtherelationshipbetweentheWi 

egmanandZapruderfilmsbasedonthelimousine. 


Exhibit7i.WiegmanframeW265istheequivalentofZ 

apruderframeZ447. 
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position,asdepictedintheWiegmanfilm.[Exhibit7 

oiTheZapruderfilmwasthenstudiedtodetermineth 

eframeatwhichthepresidentiallimousinematchedt 

helocationindicatedbythetwolines-of-sight.TheZ 

apruderframematchingthepositionofthelimousin 

eatWiegmanframeW265isZapruderframeZ447.[Ex 

h i b i 17 1 ] 

TodeterminetherelationshipoftheDormanfilmtot 

heWiegmanfilm(andthus,itsrelationshiptotheZap 

ruderfilm),anexaminationwasmadeofthemovemen 

tsofMayorEarleCabeirscar,theeighthautomobilei 

nthemotorcade,whichappearsinbothfilms. 

UsingtheWiegmanandDormanfilms,aswellasmeas 

urementsobtainedfromacomputermodelofDealeyP 

laza,itwaspossibletotriangulatethetrajectoryand 







speedofMayorCabell'scarasitpassedtheTexasScho 

olBookDepository,andthus,synchronizethetwofil 

ms.Theresultsshowthat: 

(a) MayorCabell'scaratWiegmanframeWoi5wasdet 
erminedtobei9.2feetfromitspositionatDormanfra 
m e D 3 7 6 . 

MayorCabell'scarwasai963MercuryCometwhichha 

danoveralllengthofi94.8inches(i6.2feet).i43Aco 

mputermodelofMayorCabell'scarwaspositionedto 

matchWiegmanframeWoi5bynotingthevehicle’sre 

lationshiptoaline-of-sightdrawnbetweenWiegma 

n'scameraandthewesternedgeofthefourthwindowa 

IcovelocatedwestoftheentrancetotheTexasSchool 

BookDepository.AcomputermodelofMayorCabell' 

scarwasalsopositionedtomatchacompositeversion 

ofDormanframeD376i44bynotingthevehicle'srela 

tionshiptoaline-of-sightdrawnbetweenDorman'sc 

ameraandthecurvedconcretewallrimmingtherefle 

ctingpoolonthesouthsideofEImStreet.Theleftrear 

windowofMayorCabell'scarliesalongthisline-of-s 

ight.Thedistancebetweenthesetwopositions(rear 

bumper-to-rearbumper)wasmeasuredati9.2feet.[ 

Exhibits72&73] 

(b) AcomputermodelofthepositionofMayorCabell' 
scaratDormanframeD376andD390showsthatittrav 
ersesadistanceofi3.69feet. 

AcomputermodelofMayorCabell'scarwaspositione 

dtomatchacompositeversionofDormanframeD376 

asdescribedabove.[See,(a)]AcomputermodelofMa 

yorCabell'scarwasalsopositionedtomatchacompos 

iteversionofDormanframeD39obynotingthevehicl 

e'srelationshiptoaline-of-sightdrawnbetweenDor 

man'scameraandtheconcretetowerlocatedwestoft 

hereflectingpoolonthesouthsideofElmStreet.Thel 

eftrearwindowofMayorCabell'scarliesalongthisli 



ne-of-sight.Thedistancebetweenthesetwopositio 

ns(left-rearwindowtoleft-rearwindow)wasmeasur 

edati3.69feet.[Exhibit74] 

143. Gunnell, John, StandardCatalogofAmericanCa 
rs,1946-1975,Revised4thEdition,KrausePublicati 
ons,2002,p.524 

144. Compositeframeswerecreatedfrommultipiefr 
ameswhichallowedobjectstobeseeninrelationtofi 
xedobjectswhichwereoutofthefield-of-viewatthet 
imeofexposure. 

SecretsofaHomicideTheJFKAssassination-Epipol 
arGeometricAnalysisofAmateurFilmsRelatedto/A 
DDEIVII\/IAcousticsEvidenceinthejohnF. Kenned 
yAssassinationbyDaleK.Myers/©2007DaleK.Myer 
sJf-\|fLI \1 Y JI/\I 


Exhibit72.PlottingthepositionofMayorCabell'sca 
ratWiegmanFrameWoi5andDormanframeD3 76. 


Exhibit73.PlottingthedistancetraversedbyMayor 
CabeH'scarbetweenWiegmanWoi5andDormanD37 
6 . 
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CABELL 


CABELL 

DORMANFILMCOMPOSITEFRAMED390 

DORMANFILMCOMPOSITEFRAMED376 

Exhibit74.PlottingthepositionofMayorCabeH'sca 

ratDormanframesD376andD390. 

(c) MayorCabell'scarspeedbetweenDormanframes 
D376-D390wascalculatedtobei6.44feet/second(i 
1.2 m p h). 

DuringtheperioddefinedbyDormanframesD376-D 

390,MayorCabeH'scartraversesadistanceofi3.69f 

eetini4frames.DividingthespeedoftheDormancam 

era(i6.8frames/second)intotheframecountyields 

atimeofo.833seconds.Thiscalculatestoaspeedofi 

6.44feet/second(n.2mph).[Exhibit75] 

(d) MayorCabeirscarwouldhavetraversedthei9.2f 
eetbetweenWiegmanframeWoi5andDormanframe 
D376ini.i7secondstravelingatanestimatedspeedo 
fi6.44feet/second(n.2mph). 

Dividingthedistanceofi9.2feetbytheestimatedspe 
edofi6.44feet/second(ii.2mph)yieldsatimeperio 
dofi. i7seconds. 

Inconclusion, thefourcalculationsabovedemonstr 
atethatMayorCabell'scarwouldhavetraversedthei 
9.2footdistancebetweenitsknownpositionsatWieg 
manframeWoi5andDormanframeD376ini.i7secon 
ds.Thistimeperiodisequalto28Wiegmanframes(i. 
i7X24fps = 28).Consequently,DormanframeD376is 
theequivalentofWiegmanframeWo43(Woi5 + 28 = W 
043).Exhibit76] 
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Exhibit75.PlottingthedistancetraversedbyMayor 

CabeH’scarbetweenDormanD376andDormanD390. 


Exhibit76.PlottingthedistancetraversedbyMayor 
CabeH'scarbetweenWiegmanWoi5andDormanD39 
o. 
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riMESINCEHEADSHOT2,84seconds 

3.44seconds 











4-ioseconds 

4.65seconds 

5.25seconds 


Exhibit77.McLain'sarrivalatElmandHoustonsync 

hronizestoapointaftertheheadshot. 

SinceWiegmanframeW265istheequivalentofZapru 

derframeZ447,Wiegman-DormanframeWo43-D37 

6istheequivalentofZapruderframeZ278.Thiswasd 

eterminedbytakingthe222totalframecountbetwee 

nWiegmanW043andW265anddividingby24frames- 

per-second(theframerateofWiegman'scamera)whi 

chyieldsatimeperiodof9.25seconds.Thistimeperi 

odequatestoi69Zapruderframes(9.25x18.3 = 169). 

Subtractingi69framesfromZapruderframeZ447yie 

ldsZapruderframeZ278(447-i69 = 278).Therefore, 

Wiegman-DormanframeWo43-D376istheequivale 

ntofZapruderframeZ278. 

WecannowcomputetherelationshipbetweenMcLai 

n'sarrivalatthecornerofElmandHouston,asdepict 

edinDormansequenceD456-D496,andtheZapruder 

film.ThetotalframecountbetweenDormanframeD3 

76andD456is8oframes.Dividingtheframecountbyt 

heDormancameraspeedyieldsatimeperiodof4.76se 

conds(8o- A i6.8 = 4.76).Thistimeperiodequatesto8 

7Zapruderframes(4.76x18.3 = 87).Adding87frames 

toZapruderframeZ278(theequivalentofDormanfra 

meD376)equalsZapruderframeZ365. Therefore, Do 

rmanframeD456,thefirstframeofthesequencedepi 

ctingMcLain'sarrivalatElmandHouston,istheequi 
valentofZapruderframeZ365.Thefinalframeofthe 
McLainarrivalsequence,DormanframeD496,likew 
iseequatestoZapruderframeZ40 9.i45 




i45-Calculatedas(D496-D456 = 4ofrsh-i6.8fps = 2. 
38secxi8.3fps = 44frs/Z365 + 44frs = Z409) 
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Inconclusion,theDormansequenceD456-D496,dep 

ictingMcLain'sarrivalatthecornerofElmandHoust 

on,synchronizestotheperiod2.84to5.25secondsaf 

terthelastshot;theequivalentofZapruderframesZ3 

65toZ4C>9.[Exhibit77]Consequently,RobertGrode 

n'sclaimthattheDormansequenceshowedMcLainar 

rivingattheElmandHoustoncorneratthetimeofthe 

firstshot-justastheacousticevidencehadpredicted 

-isdemonstrativelyfalse. 
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APPENDIXIII 

JFKASSASSINATIONAMATEURFILMSYNCHRONI 

ZATIONTIMELINE 

Asynchronizedtimelinechartcovering49.29second 

ssurroundingtheassassinationwasassembledtosh 

owtherelationshipbetweenthevariousamateurfilm 

susedinthisstudy.Theverticalformatdisplayseach 

filminchronologicalorderbeginning39.84seconds 

beforethefatalheadshotandending9.45secondsaft 

ertheheadshot.Theframerateofeachcameraisdispl 




ayedunderthenameoftheamateurphotographerass 

ociatedwitheachfilm 

ClIP[AmateurFilmSynchronizationTimeline] 

Thistimelinereflectsallofthepointsofsynchroniza 

tiondemonstratedinthepreviousappendicesaswell 

asallcamerastopsandfilmsplicesdenotedinthefilm 

breakdownthatfollowsthechart.Theerrorratioofth 

isanalysisis4/-oneframe. 
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AMATEURFILMSYNCHRONIZATIONTIMELINE 

EPIPOLARGEOMETRICANALYSISOFAMATEURFIL 
MSRELATEDTOACOUSTICSEVIDENCEINTHEJOH 
NF. KENNEDYASSASSINATION 
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(SEC-i)RobertHughesFilm-CameraFrameRate:i8. 
3 f P s 

TheRobertHughesfiImconsistsofi8sequences,8pr 

e-assassinationandiopostassassinationscenes.Se 

quencesisthefirstthatdepictsthepresidentiallimo 

usine,whichappearsonMainStreet,approachingth 

eHoustonStreetcorner.Sequences6,7and8depictt 

heIimousineasitturnsfromMainontoHouston,trav 

elsnorthonHouston,andturnsontoElmStreet.Thes 

ethreesequencesencompassframesH259throughH 

68oandarespreadacrossatimeperiodof32.84secon 












ds;beginning39-84secondsbeforethefatalheadsho 

tandending7.osecondsbeforetheheadshot.Thefra 

merateoftheHughescamera,relativetoZapruder'sc 

amera,wasdeterminedtobei8.3frames-per-second 

.Thereare3camerastopsand2splicesbetweenHugh 

esframesH259-H68o: 

H3i5-H3i6Splice(3framesmissing) 

Threeframeswerefoundtobemissingatthepointofa 

filmsplicebetweenHughesframesH3i5-H3i6.This 

wasdeterminedbycomparingtheprogressionofthel 

imousineshadowinrelationtothecrosswalkatMain 

andHoustonStreetsduringtheframesequencesimm 

ediatelybeforeandafterthesplicewiththeprogressi 

onoftheIimousineshadowbetweenframesH3i5-H3 

i6.Theresultshows3framestobemissingbetweenH 

3i5-H3i6.[Exhibit78] 


Exhibit78.Progressionoflimousineshadowshows3 

framesmissingbetweenHughesframesH3i5-H3i6. 
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Exhibit79.Relationshipofroadstripestolimousine 

showsDormanD204equatestoHughesH529. 

H525-H526(i3iframecamerastop) 






Thecamerawasstoppedforaperiodofi3iframesbet 

weenHughesframesH525-H526.Thecamerastopsar 

eeasilyidentifiedinallfilmsbyabreakintheactiona 

ccompaniedbyasingle,slightlyoverexposedframe( 

theresultofthecameramechanismtakingafractiono 

fasecondtoreachoperatingspeed,therebycausingt 

hefirstframetobeexposedtolightlongerthannorma 

l)markingthebeginningofthesequencethatfdIowst 

hecamerastop.Inthisinstance,restartframeH526w 

asslightlyoverexposed.Thetotallengthofthestopp 

agewasdeterminedbysynchronizingtherestartfra 

metotheDormanfilmandcalculatingtheoffsetperio 

d.HughessequenceH526-H535depictsthepresiden 

tiallimousineturningfromHoustonontoElmStreet. 

DormansequenceD20i-D209alsodepictsthelimous 

ineduringthissameperiod.Bycomparingtherelatio 

nshipofthelimousinetotheIeftlaneroadstripes,it 

wasdeterminedthatHughesframeH529wastheequi 

valentofDormanframeD204.HughesframeH526(th 

erestartframe)wasthereforeexposedi7.93seconds 

beforetheheadshot.SineeHughesframeH525wasex 

posed25.i6secondsbeforetheheadshotandHughesf 

rameH526wasexposedi7.93secondsbeforethehead 

shot,then7.23secondselapsedbetweenthetwoexpo 

sures.Hence,thecamerawasstoppedfor7.i8second 

s(7.23-o.c>55[iframe] = 7.i8)whichequatestoi3ifr 

ames.(7.i8xi8.3 = i3i)[Exhibit79] 
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H6i3-H6i4(37framecamerastop) 




Thecamerawasstoppedforaperiodof37f r amesbetw 

eenHughesframesH6i3-H6i4.FrameH6i4wassligh 

tlyoverexposed,indicatingthecamerarestart.Thet 

otallengthofthestoppagewasdeterminedbysynchr 

onizingthe2.i9secondsequenceencompassingHug 

hesframesH6i4throughH648withtheZapruderfilm 

andcalculatingtheoffsetperiodbetweenHughesfra 

meH6i3andH6i4.Asdemonstratedearlier,Hughesf 

rameH648synchronizestoZapruderframeZi50.Sin 

eeZapruderframeZi50wasexposed8.9isecondsbef 

oretheheadshotandHughessequenceH6i4through 

H648is2.i9secondsinlength,thenHughesframeH6 

i4wasexposedn.ioseconds(8.91 + 2.19 = 11. io)befo 

retheheadshot.SineetheHughesframeH6i3wasexp 

osedi3.i6secondsbeforetheheadshotandHughesfr 

ameH6i4wasexposedii.iosecondsbeforetheheads 

hot,then2.o6secondselapsedbetweenthetwoexpos 

ures. Hence, thecamerawasstoppedfor2.oiseconds 

(2.o6-o.055[iframe] = 2.oi)whichequatesto37fra 

mes.(2.01x18.3 = 37) 

Thesecalculationsareconsistentwiththerelativesp 
eedofthemotorcade.Thiscanbedemonstratedbyexa 
miningthetrajectoryandspeedoftheNationalPress 
PoolCar,theninthcarinthemotorcade,duringthisp 
e r i o d : 

(a)TheNationalPressPoolCar'sspeedimmediately 

priortoHughesframeH6i3wascalculatedtobeii.44 

feet/second(7.8mph). 

TheNationalPressPoolCarwasai96oChevroletBelA 

irwhichhadanoveralllengthof2io.8inches(i7.6fee 

t).i46TheNationalPressPoolCarwasfoundtotraver 

seitsownoveralllength(i7.6feet)betweenHughesfr 

amesH577-H6o5-atotalof28frames.Dividingthesp 

eedoftheHughescamera(i8.3frames/second)intot 

heframecountyieldsatimeofi.53seconds.Thiscalc 

ulatestoaspeedofn.5ofeet/second(7.8mph). [Exh 



i b i 18 o i 


(b)TheNationalPressPoolCar'sspeedbetweenZapr 

uderframesZi85-Z207wascalculatedtobei4.67feet 

/second(9.9mph). 

AnenlargedandstabilizedZapruderfilmsequencew 

ascreatedforthisanalysis.TheNationalPressPodCa 

rappearsabovetheconcretewallinthebackgroundof 

ZaprudersequenceZi85-207.Duringthatperiod,th 

eNationalPressPoolCartraversesitsownoveralllen 

gthofi7.6feetin22frames.DividingthespeedoftheZ 

aprudercamera(i8.3frames/second)intotheframe 

countyieldsatimeofi.2seconds.Thiscalculatestoa 

speedofi4.67feet/second(9.9mph)[Exhibit8i] 

146. Gunnell, John, StandardCatalogofAmericanCa 
rs,1946-1975,Revised4thEdition,KrausePublicati 
ons,2002,p.172 
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Exhibit8o.PlottingthespeedoftheNationalPressP 

oolCarbetweenHughesframesH577andH6o5. 


Exhibit8i.PlottingthespeedoftheNationalPressPo 

olCarbetweenZapruderframesZi85andZ207. 
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(c) AcomputermodelofthepositionoftheNationalPr 
essPoolCaratHughesframesH6i3andH6i4showsth 
atittraversesadistanceof24feet. 

AcomputermodeloftheNationalPressPoolCarwasp 

ositionedtomatchHughesframeH6i3bynotingthev 

ehicle'srelationshiptoaline-of-sightdrawnbetwee 

nHughes'cameraandthesouthwestcorneroftheDal- 

TexBuilding.AcomputermodeloftheNationalPress 

PoolCarwasalsopositionedtomatchHughesframeH 

6i4bynotingthevehicle'srelation-shiptothatsame 

Iine-of-sight.[Exhibit82iThe<jjstancebetweenth 

esetwopositions(rearbumper-to-rearbumper)was 

measuredat24feet. 

(d) TheNationalPressPoolCarwouldhavetraversed 
the24feetbetweenHughesframeH6i3andH6i4in2. 
o6secondstravelingatanestimatedspeedofn.65fe 
et/second(7.9mph). 

TheestimatedspeedoftheNationalPressPoolCardu 

ringthisperiodwasanaveragespeedbasedonthesyn 

chronizationofHughesframesH6i3andH6i4asdesc 

ribedabove.SincetheHughesframeH6i3wasexpose 

di3.i6secondsbeforetheheadshotandHughesfram 

eH6i4wasexposedn.iosecondsbeforetheheadshot 








,then2.o6secondselapsedbetweenthetwoexposure 
s.Dividingthedistanceof24feetbythetimeperiodof 
2.o6secondsyieldsanestimatedspeedofn.65feet/s 
econd(7.9mph). [Exhibit83i 
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Exhibit8 3.PlottingthedistancetraversedbytheNat 
ionalPressPoolCarbetweenHughesH6i3andH6i4. 


Exhibit84.Compositeimagedepictingthepositiono 

ftheNationalPressPoolCaratZapruderframeZi85. 
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Exhibit8 5. PlottingthepositionoftheNationalPres 










sPoolCaratHughesframesH6i3andH6i4- 


(e) AcomputermodelofthepositionoftheNationalP 
ressPoolCaratHughesframeH6i4andZapruderfra 
meZi85showsthatittraversesadistanceof57.24fee 
t. 

AcomputermodeloftheNationalPressPoolCarwasp 

ositionedtomatchHughesframeH6i4.[See(c)above 

JAcomputermodeloftheNationalPressPoolCarwas 

alsopositionedtomatchZapruderframeZi85bynoti 

ngthevehicle'srelationshiptoaline-of-sightdrawn 

betweenZapruder'scameraandthewindowsonthew 

estwalloftheRecordsBuilding.[Exhibit84]Thedist 

ancebetweenthesetwopositions(rearbumper-to-re 

arbumper)wasmeasuredat57.24feet. 

(f) TheNationalPressPoolCarwouldhavetraversedt 
he57.24feetbetweenHughesframeH6i4andZaprud 
erframeZi85in4.iosecondstravelingatanestimate 
dspeedofi3.96feet/second(9.5mph). 

TheestimatedspeedoftheNationalPressPoolCardu 

ringthisperiodwasanaveragespeedbasedonthesyn 

chronizationofHughesframeH6i4asdescribedabov 

e.SineetheHughesframeH6i4wasexposedii.iosec 

ondsbeforetheheadshotandZapruderframeZi85wa 

sexposed7.osecondsbeforetheheadshot,then4.ios 

econdselapsedbetweenthetwoexposures.Dividing 

thedistanceof57.24feetbythetimeperiodof4.iosec 

ondsyieldsanestimatedspeedofi3.96feet/second( 

9.5mph).[Exhibit85] 
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TheabovecalculationsshowtheNationalPressPool 
Cartravelingatspeedsconsistentwiththerelatives 
peedofthemotorcadeasittravelednorthonHouston 
Street-7.8mph(H577-H605),7.9mph(H6i3-H6i4), 
9.5mph(H6i4-Zi85)and9.9mph(Zi85-Z207). 

Inconclusion, thesixcalculationsabovedemonstrat 

ethata37framecamerastopbetweenHughesframes 

H6i3-H6i4maintainsthetrajectoryandspeedofthe 

NationalPressPoolCaronHoustonStreetandiscons 

istentwiththeknownrelativespeedofthemotorcade 

procession. 

H630-H63i(6framecamerastop) 

Thecamerawasstoppedforaperiodof6framesbetwe 

enHughesframesH630-H63i.FrameH63iwasslight 

lyoverexposed,indicatingthecamerarestart.Theto 

tallengthofthestoppagewasdeterminedbycompari 

ngtheprogressionofCameraCar3betweenHughesfr 

amesH623-H630withtheprogressionofCameraCar 

3betweenHughesframesH630-H63i.Usinglines-of 

-sightprojectedbetweentheHughescameraandobje 

ctsinthebackground,itcanbeseenthatCameraCar3t 

raversesthesamedistancebetweenHughesframesH 

623-H63oasitdoesbetweenHughesframesH630-H6 

3i.SineetheelapsedtimebetweenHughesframesH6 

23-H63ois7frames,theIengthoftheestimatedcame 

rastoppagebetweenHughesframesH630-H63iis6fr 








ames. [Exhibit*] 

H648-H649Splice(3framesmissing) 

Threeframeswerefoundtobemissingatthepointofa 

filmsplicebetweenHughesframesH648-H649.This 

wasdeterminedbycomparingtheprogressionofDall 

aspoliceofficerD.V.Harknessashecrossesthefram 

e.Theresultshows3framestobemissingbetweenH6 

48-H649.[Exhibit87] 

(SEC-2)MarieMuchmoreFilm-CameraFrameRate:i 
8.5 f P s 

TheMarieMuchmorefilmconsistsof7sequences;6p 

re-assassination,andiduringtheshooting.Sequen 

ce5isthefirstthatdepictsthepresidentialIimousin 

e,whichappearsturningfromMainontoHoustonStr 

eet.Sequence6depictsthelimousineheadingnortho 

nHoustonfollowedbytheVicePresidentialCarandt 

heVicePresidentialSecretServiceFollow-UpCar.S 

equenceydepictsthepresidentiallimousineonElms 

treetduringtheshootingandistheequivalentofZapr 

uderframesZ272throughZ337.Theselastthreesequ 

encesencompassframesM242throughM59iandares 

preadacrossatimeperiodof37.6seconds;beginning 

36.29secondsbeforethefatalheadshotandendingi. 

3isecondsaftertheheadshot.TheframerateoftheM 

uchmorecamerawasdeterminedbytheFBItobei8.5f 

rames-per-second.Thereare2camerastopsbetween 

MuchmoreframesM242-M59i: 
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Exhibit87-TheprogressionofOfficerD.V.Harkness 

shows3framesmissingattheH648-H649splice. 
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M426-M427(23framecamerastop) 

Thecamerawasstoppedforaperiodof23framesbetw 

eenMuchmoreframesM426-M427.FrameM427wass 

lightlyoverexposed,indicatingthecamerarestart. 

Thetotallengthofthestoppagewasdeterminedbysy 

nchronizingtherestartframetotheDormanfilmand 

calculatingtheoffsetperiod.Anexaminationoffour 

filmsdemonstrates: 

(a)MuchmoreframeM426wasfoundtohavebeenexp 

osed26.39secondsbeforetheheadshot. 

TexasGovernorJohnB.Connallycanbeseenliftinghi 

shandinawaveintheMuchmore, Hughes, andNixfilm 

sasthelimousinetraversesthecrosswalkonHouston 

atMain.BycomparingthepositionofConnally'shan 

dasdepictedinthesethreefilms,itwasdeterminedth 

atMuchmoreframeM338wastheequivalentofNixfra 

meN040andHughesframeH4i5.[Exhibit88]Theset 

hreeframessynchronizetoamoment3i.i5secondsb 

eforetheheadshot.TheoffsetperiodbetweenMuchm 







oreframeM 338 andM 426 is 4 - 76 seconds( 426-338 = 8 

8i8.5fps = 4.76),whichdemonstratesthatMuchmor 
eframeM426wasexposed26.39 

seconds(3i.15-4.76 = 26.39)beforetheheadshot. 

(b)MuchmoreframeM427wasfoundtohavebeenexp 

osed25.iosecondsbeforetheheadshot. 

Acomputermodelofthepresidentiallimousinewasp 

ositionedtomatchMuchmoreframeM427bynotingt 

hevehicle'srelationshiptotwolines-of-sightdrawn 

betweenMuchmore'scameraandthenorthwestcorn 

eroftheDallasRecordsBuilding,aswellastothewin 

dowsonthewestwalloftheDallasRecordsBuilding. 

Aline-of-sightwasthenplottedonthecomputermod 

elbetweentheDormancameraandtheleft-frontredf 

lasherofthepresidentiallimousine.Thatlinewasth 

enextendeduntilitintersectedthewestwalloftheDa 

llasCountyCourthouseBuilding.[Exhibit89]yodet 

erminethespecificDormanframewhichcorrespond 

stoMuchmoreframeM427,acompositemosaicimage 

wascreatedfrommultipieDormanframes.Aredline 

matchingthecomputerplottedline-of-sightbetwee 

ntheDormancameraandthewestwalloftheDallasCo 

untyCourthousewassuperimposedontothemosaici 

mage.AsequenceofDormanframeswasthensuperim 

posedontothemosaicimageuntilaframewasfoundt 

hatmatchedthecomputerplottedpositionofthelim 

ousine.ItwasdeterminedthatDormanframeDiii,w 

hichwasexposed25.iosecondsbeforetheheadshot, 

wastheequivalentofMuchmoreM4 27.[Exhibit90i 

SineeMuchmoreframeM426wasexposed26.39seco 

ndsbeforetheheadshotandMuchmoreframeM427w 

asexposed25.iosecondsbeforetheheadshot,theni. 

29secondselapsedbetweenthetwoexposures.Henc 

e,thecamerawasstoppedfori.24seconds(i.29-o.05 

4[iframe] = i.24)whichequatesto23frames(i.24xi 



8.5 = 23). 
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Exhibit8 9.Plottingthepositionofthepresidentiall 
imousineatMuchmoreframeM427. 
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Exhibit9 0.CompositemosiacimageshowsDormanfr 
ameDillistheequivalentofMuchmoreM427. 

M525-M526(424framecamerastop) 

Thecamerawasstoppedforaperiodof424framesbet 

weenMuchmoreframesM525-M526.FrameM526was 

slightlyoverexposed,indicatingthecamerarestart. 

Thetotallengthofthestoppagewasdeterminedbysy 

nchronizingtherestartframetotheZapruderfilman 

dcalculatingtheoffsetperiod.MuchmoreframeM56 

7graphicallydepictsthefatalheadshotandtherefor 

eistheequivalentofZapruderframeZ3i3.Theoffset 

periodbetweenMuchmoreframeM526andM567is2. 







22 seconds( 567 - 5 2 6 = 4 i + i 8 - 5 fps = 2.22),whichdem 

onstratesthatMuchmoreframeM526wasexposedatt 

heequivalentofZapruderframeZ272,or2.22second 

sbeforetheheadshot. 

SineeMuchmoreframeM525wasexposed25.i6secon 
dsbeforetheheadshotandMuchmoreframeM526was 
exposed2.22secondsbeforetheheadshot,then22.9 
4secondselapsedbetweenthetwoexposures.Hence, 
thecamerawasstoppedfor22.89seconds(22.94-0.0 
54[iframe] = 22.89)whichequatesto424frames(22. 

89x18.5 = 424). 
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(SEC-3)ElsieDormanFilm-CameraFrameRate:i6.8 
f p s 

TheElsieDormanfilmconsistsof5sequences;3pre-a 

ssassination,iduringtheshooting,andipostassass 

ination.Sequenceiisthefirstthatdepictsthepresid 

entiallimousine,whichappearsturningfromMaino 

ntoHoustonStreet.Sequences2and3depicttheIimo 

usineheadingnorthonHoustonandmakingtheturno 

ntoElmStreet.Sequenceqdepictsspectatorsstandi 

ngonthesouthsideofEImStreetaswellasaglimpseof 

theVicePresidentialcaranditsSecretServicefollow 

-upcar.Sequence5depictsaglimpseofMayorCabell' 

scar,spectatorsatthecornerofsouthwestcornerofE 

lmandHoustonStreets,andtwocongressionalcarsa 

ndamotorcycleofficerapproachingtheHoustonand 

ElmStreetintersection.Thesefivesequencesencom 




passframesDooithroughD496andarespreadacross 

atimeperiodof38.8iseconds;beginning33.56secon 

dsbeforethefatalheadshotandending5.25secondsa 

ftertheheadshot.TheframerateoftheDormancamer 

a,relativetoZapruder'scamera,wasdeterminedtob 

ei6.8frames-per-second.Thereare4camerastopsb 

etweenDormanframesDooi-D496: 

Do45-Do46(32framecamerastop) 

Thecamerawasstoppedforaperiodof32framesbetw 

eenDormanframesDo45-Do46.FrameDo46wasslig 

htlyoverexposed,indicatingthecamerarestart.The 

totallengthofthestoppagewasdeterminedbysynchr 

onizingtherestartframetotheHughesfilmandcalcu 

latingtheoffsetperiod.DormansequenceDooi-Do4 

6depictsthepresidentiallimousineturningfromMa 

inontoHoustonStreet.HughessequenceH370-H455 

andMuchmoresequenceM292-M378alsodepictthel 

imousineduringthissameperiod.Anexaminationof 

allthreefilmsdemonstrates: 

(a)DormanframeDo45wasfoundtohavebeenexpose 

d30.96secondsbeforetheheadshot. 

Bycomparingtherelationshipofthepresidentialli 

mousinetothesouthern-mostcrosswalkonHouston 

atMain,andthepatternoftheredemergencyflashers 

onthelimousineasdepictedintheDormanandMuch 

morefilms,itwasdeterminedthatDormanframeDoi 

7wastheequivalentofHughesframeH388andMuch 

moreframeM3io.[Exhibit9iiThesethreeframessy 

nchronizetoamoment32.63secondsbeforethehead 

shot.TheoffsetperiodbetweenDormanframeDoi7a 

ndDo45isi.67seconds(45-i7 = 28-s-i6.8fps = i.67), 

whichdemonstratesthatDormanframeDo45wasexp 

osed30.96secondsbeforetheheadshot. 


(b)DormanframeDo46wasfoundtohavebeenexpose 



d28.97secondsbeforetheheadshot. 


BycomparingtherelationshipofthePresidentialSe 

cretServiceFollow-UpCartothenorthern-mostcros 

swalkonHoustonatMain,andmotorcycleescortB.J. 

" Billy "Martin(ridingontheinnerleftsideofthelimo 

usine)totheleftlaneroadstripe,itwasdeterminedt 

hat 
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DORMANFRAMEDOiG 


= = 53 §ia 


iESFRAMEHoOO /COMPOSITE 
DORMANFRAMEDoi7 
• 4 * » 

DORMANFRAMED019 

Exhibit9i.CrosswalkshowsDormanframeDoi7sync 

hronizestoHughesH388andMuchmoreM3io. 


Exhibit92.CrosswalkandroadstripesshowDormanf 

rameDo46synchronizestoHughesframeH455. 
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DormanframeDo46wastheequivalentofHughesfra 
meH455,whichwasexposed28.97secondsbeforethe 
headshot. [Exhibit92] 

SinceDormanframeDo45wasexposed30.96seconds 

beforetheheadshotandHughesframeH455wasexpo 

sed28.97secondsbeforetheheadshot,theni.99seco 

ndselapsedbetweenthetwoexposures. Hence, theca 

merawasstoppedfori.93seconds(i.99-o.o6o[ifra 

me] = i.93)whichequatesto32frames(i.93x16.8 = 32 

). 

Di9i-Di92(3oframecamerastop) 

Thecamerawasstoppedforaperiodof3oframesbetw 

eenDormanframesDi9i-Di92.FrameDi92wassligh 

tlyoverexposed,indicatingthecamerarestart.Thet 

otallengthofthestoppagewasdeterminedbyexamin 

ingthetrajectoryandspeedofthePresidentialSecre 

tServiceFollow-UpCar,thefifthcarinthemotorcad 

e,betweenDormanframesDi9iandDi96;thenusingt 

hepositionandspeedofthevehicletocalculatetheel 

apsedtimebetweenthosetwopoints.Subtractingthe 

elapsedtimebetweenDi92andDi96revealedthetota 

llengthoftimethecamerawasstoppedbetweenDorm 

anframesDi9iandDi92.Thefollowingstepsweretak 

e n: 

(a)ThePresidentialSecretServiceFollow-UpCar'ss 

peedimmediatelypriortoDormanframeDi9iwascal 

culatedtobei4.i3feet/second(9.6mph). 

SineetheDormanfilmshowsthePresidentialSecret 




ServiceFdlow-UpCartobemovingatthesamespeeda 

sthepresidentialIimousine,theIimousinewasused 

tocalcuIatethespeedoftheSecretServicevehicle.T 

hepresidentiallimousinewasfoundtotraverseitso 

wnwheelbase(i3feet)betweenDormanframesDi57. 

5andDi73-atotalofi5.5frames.Dividingthespeedo 

ftheDormancamera(i6.8frames/second)intothefr 

amecountyieldsatimeofo.92seconds.Thiscalculat 

estoaspeedofi4.i3feet/second(9.6mph). [Exhibit 

93 ] 

(b)ThePresidentialSecretServiceFollow-UpCar'ss 

peedimmediatelyafterDormanframeDi96wascalcu 

latedtobe9.9ofeet/second(6.8mph). 

Again, becausethePresidentialSecretServiceFolIo 

w-UpCarwasfoundtobemovingatthesamespeedast 

hepresidentiallimousine,thelimousinewasusedto 

calculatethespeedoftheSecretServicevehicle.Tow 

nerframesToo6throughTo32,whichdepictthepresi 

dentiallimousinebeginningitsturnontoElmStreet, 

showsthelimousinemovingataspeedof9.9ofeet/se 

cond(6.8mph).[SeeAppendixI,Exhibit27,p.56] 
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Exhibit93.Plottingthedistancetraversedbythepre 

sidentiallimousinebetweenDormanDi57/i58-Di7 

3 - 

(c)ThePresidentialSecretServiceFollow-UpCar'sa 

veragespeedbetweenDormanframesDi9iandDi96 

wasestimatedtobei2.02feet/second(8.2mph). 




AddingtheestimatedspeedofthePresidentialSecre 

tServiceFolIow-UpCarpriortoDormanframeDi9i( 

i4.i3feet/second)totheestimatedspeedoftheSecre 

tServicevehicleafterDormanframeDi96(9.9ofeet/ 

second)anddividingtheresuiibytwocalcuIatestoa 

nestimatedaveragespeedofi2.02feet/second(8.2 

mph)betweenDormanframesDi9iandDi96. 

(d)AcomputermodelofthepositionofthePresidenti 

alSecretServiceFollow-UpCaratDormanframesDi 

9iandDi96showsthatittraversesadistanceof26.i3 

feet. 

Acompositemosaicimagewascreatedfrommultiple 

Dormanframestoaidindeterminingthelocationoft 

hePresidentialSecretServiceFollow-UpCaratDor 

manframesDi9iandDi96.AcomputermodeloftheSe 

cretServicecarwaspositionedtomatchDormanfram 

eDi9ibynotingthevehicle'srelationshiptoaline-of 

-sightdrawnbetweenDorman'scameraandthebasew 

indowsonthewestwalloftheDallasCountyCourthou 

seBuilding.AcomputermodeloftheSecretServiceca 

rwasalsopositionedtomatchDormanframeDi96byn 

otingthevehicle'srelationshiptoasimilarline-of-s 

ight.[Exhibit94]Thedistancebetweenthesetwopos 

itions(rearbumper-to-rearbumper)wasmeasureda 

t26.i3feet. 
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Exhibit94-Compositemosiacimageusedtoposition 

thePSScaratDormanframesDi9iandDi96. 


Makerot A on 
fi | “rir.nu 
MQffjnr 

PSSTRAJECTORY 

Exhibit95.PlottingthedistancetraversedbythePSS 

carbetweenDormanframesDi9iandDi96. 
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EXHIBIT95-EwrtsolaHcmicidfl:JFKAssas-smatic 

n-Acoustcs£2037DaisKMyra.AllRightsRasaivad.w 

ftw.jfkfltes,c 











(e)ThePresidentialSecretServiceFollow-UpCarwo 

uldhavetraversedthe26.i3feetbetweenDormanfra 

mesDi9iandDi96in2.i7secondstravelingatanesti 

matedspeedofi2.02feet/second(8.2mph). 

TheestimatedspeedofthePresidentialSecretServic 

eFollow-UpCarduringthisperiodwasanaveragespe 

edbasedonthespeedofthepresidentiallimousineas 

describedabove.ThetrajectoryandspeedoftheSecr 

etServicecardemonstratesthat2.i7secondselapse 

dbetweentheexposureofDormanframesDi9iandDi 

96.[Exhibit95]Subtractingtheo.30seconddifferen 

cebetweenDormanframesDi96andDi9i(5frames-s 

-i6.8fps = o.3o)yieldsatotalelapsedtimeofi.87sec 

onds.Multiplyingtheelapsedtimebytheframerateo 

ftheDormancamerayieldsanactualframecountof3i 

frames(i.87x16.8 = 3i)betweenDormanframeDi9ia 

ndDi92.Therefore,theDormancamerawasstoppedf 

or3oframesbetweenthetwoexposures. 

Inconclusion,thefivecalculationsabovedemonstra 

tethata3oframecamerastopbetweenDormanframes 

Di9i-Di92maintainsthetrajectoryandspeedofthe 

PresidentialSecretServiceFollow-UpCaronHousto 

nStreetandisconsistentwiththeknownrelativespe 

edofthemotorcadeprocession. 

D335-D336(49framecamerastop) 

Thecamerawasstoppedforaperiodof49framesbetw 

eenDormanframesD335-D336.FrameD336wasslig 

htlyoverexposed,indicatingthecamerarestart.The 

totallengthofthestoppagewasdeterminedbysynchr 

onizingtherestartframetotheZapruderfilmandcal 

culatingtheoffsetperiod.DormansequenceD336-D 

375containsimagesofHughBetznerJr.,(D345-D355 

)loweringhiscameraaftertakingaphotographknow 




ntohavebeenexposedattheequivalentofZapruderfr 

ameZi86.[SeeAppendixii,SynchronizingtheDorm 

anandZapruderFilms,p.95]DormanframesD345-D 

355synchronizetoZapruderframesZi95-Z2o6,whic 

halsoshowsBetznerloweringhiscamerainthesproc 

ketareaoftheimage.SinceDormanframeD345isthee 

quivalentofZapruderframeZi95,DormanframeD34 

5wasexposed6.45seconds(3i3-i95=ii8-hi8.3=6.4 

5)beforetheheadshot.Sineethedifferencebetween 

DormanframeD336(thebeginningofthesequence)a 

ndDormanframeD345is9frames(o.536seconds),D 

ormanframeD336wouldbetheequivalentofZaprude 

rframeZi85(o.536x18.3 = 10^195-10 = 185).Theref 

ore,DormanframeD336wasexposed7.ooseconds(3 

13-185=128-5-18.3=7.oo)beforetheheadshot.Sine 

eDormanframeD335wasexposed9.97secondsbefor 

etheheadshotandDormanframeD336wasexposed7. 

oosecondsbeforetheheadshot,then2.97secondsel 

apsedbetweenthetwoexposures.Hence,thecamera 

wasstoppedfor2.9iseconds(2.97-o.o6o[iframe] = 

2.9i)whichequatesto49frames(2.91x16.8 = 49). 

D375-D376(45framecamerastop) 

Thecamerawasstoppedforaperiodof45framesbetw 

eenDormanframesD375-D376.FrameD376wassligh 

tlyoverexposed,indicatingthecamerarestart.Thet 

otallengthofthestoppagewasdeterminedbysynchr 

onizingtherestartframetotheZapruderfilmusingt 

heDaveWiegmanfilmandcalculatingtheoffsetperi 

od.Adetailedgeometricanalysisofthe 
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threefilms[SeeAppendixII,TheWiegmanFilm,Exhi 

bits72-76,pp.ioo-ic>2]foundthatDormanframeD3 

76istheequivalentofZapruderframeZ278.Therefor 

e,DormanframeD376wasexposedi.9iseconds(3i3- 

278 = 35-5-18.3 = 1.9i)beforetheheadshot.Adetaile 

danalysisofDormansequenceD336-D375alsofound 

thatD375istheequivalentofZapruderframeZ228[S 

eeabove]andtherefore,DormanframeD375wasexpo 

sed4.65secondsbeforethefatalheadshot.SinceDor 

manframeD375wasexposed4.65secondsbeforetheh 

eadshotandDormanframeD376wasexposedi.9isec 

ondsbeforetheheadshot,then2.74secondselapsed 

betweenthetwoexposures. Hence, thecamerawassto 

ppedfor2.68seconds(2.74-o.o6o[iframe] = 2.68)w 

hichequatesto45frames(2.68x16.8 = 45). 

(SEC-4)OrvilleNixFilm-CameraFrameRate:i8.5fp 

s 

TheOrvilleNixfilmconsistsof3sequences;ipre-ass 

assination,iduringtheshooting,andipostassassin 

ation.Sequenceidepictsthepresidentiallimousine 

completingitsturnfromMainontoHoustonStreetan 

dcontinuingnorthboundtrailedbytheSecretServic 

eFollow-UpCarandtheVicePresidentialCar.Seque 

nce2depictsthepresidentiallimousineonElmstree 

tduringtheshootingandistheequivalentofZaprude 

rframesZ29ithroughZ4ii.Sequence3depictstheno 

rthsideofElmStreetshortlyaftertheshooting.Thefi 

rsttwosequencesencompassframesNooithroughN 

296andarespreadacrossatimeperiodof38.59secon 

ds;beginning33.26secondsbeforethefatalheadsho 

tandending5.33secondsaftertheheadshot.Thefra 

merateoftheNixcamerawasdeterminedbytheFBIto 

bei8.5frames-per-second.Thereisicamerastopbet 

weenNixframesNooi-N296: 


Ni74-Ni75(4i9framecamerastop) 



Thecamerawasstoppedforaperiodof4i9f r amesbet 
\veenNixframesN174-N175.FrameN175wasslightly 
overexposed,indicatingthecamerarestart.Anexam 
inationoffourfilmsdemonstrates: 

(a) NixframeNi74wasfoundtohavebeenexposed23. 
9isecondsbeforetheheadshot. 

GovernorConnallycanbeseenliftinghishandinawa 

veintheNix,Muchmore,andHughesfilmsasthelimo 

usinetraversesthecrosswalkonHoustonatMain.By 

comparingthepositionofConnally'shandasdepicte 

dinthesethreefilms,itwasdeterminedthatNixfram 

eNo40wastheequivalentofHughesframeH4i5andM 

uchmoreframeM338.[SeeExhibit88,p.i27]Theset 

hreeframessynchronizetoamoment3i.i5secondsb 

eforetheheadshot.TheoffsetperiodbetweenNixfra 

meNc>4oandNi74is7.24seconds(i74-40 = i34-5-i8. 

5fps = 7.24),whichdemonstratesthatNixframeNi74 

wasexposed23.9iseconds(3i.15-7.24 = 23.9i)befor 

etheheadshot. 
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(b) NixframeNi75wasfoundtohavebeenexposedi.2 
osecondsbeforetheheadshot. 

NixframeNi97graphicallydepictsthefatalheadsho 

tandthereforeistheequivalentofZapruderframeZ3 

i3.TheoffsetperiodbetweenNixframeNi75andNi9 

7isi.20seconds(i97-i75 = 22- A i8.5fps = i.2o),whic 

hdemonstratesthatNixframeNi75wasexposedatth 

eequivalentofZapruderframeZ29i,ori.20seconds 

beforetheheadshot. 



SinceNixframeNi74wasexposed23-9 1 secondsbefo 
retheheadshotandNixframeNi75wasexposedi.20s 
econdsbeforetheheadshot,then22.7isecondselaps 
edbetweenthetwoexposures.Hence,thecamerawas 
stoppedfor22.66seconds(22.7i-o.054[iframe] = 2 
2.66)whichequatesto4i9frames(22.66x18.5 = 419). 

(SEC-5)TinaTownerFilm-CameraFrameRate:22.8f 

ps 

TheTinaTownerfilmconsistsof2sequences;ipre-as 

sassination,andipostassassination.Sequenceidep 

ictsthepresidentiallimousineturningfromHousto 

nontoElmStreetandcontinuingashortdistancedow 

nEIm.Sequence2depictsthenorthsideofEImStreet 

afewminutesaftertheshooting.Thefirstsequencee 

ncompassesframesTooithroughTi6oandcoversati 

meperiodof7.27seconds;beginningi7.93secondsb 

eforethefatalheadshotandendingio.66secondsbef 

oretheheadshot.TheframerateoftheTownercamera 

,relativetoZapruder'scamera,wasdeterminedtobe 

22.8frames-per-second.Therearenocamerastopsa 

ndisplicebetweenTownerframesTo84-To85: 

To84-To85Splice(7framesmissing) 

Sevenframeswerefoundtobemissingatthepointofa 

filmsplicebetweenTownerframesTo84-To85.This 

wasdeterminedbyusingacompositeimagetoexamin 

etheprogressionofthepresidentiallimousineasittr 

aversestheElmandHoustonintersection.Theresult 

shows7framestobemissingatthepointofthesplice.[ 

SeeAppendixI,Exhibit24,p.54] 

(SEC-6)F.M."Mark"BellFilm-CameraFrameRate:i 
9 . o f p s 

TheF.M."Mark"Bellfilmconsistsofi4sequences;3p 

re-assassinationandiipostassassination.Thethir 



dsequencedepictsthepresidentiallimousinepassin 

ginfrontoftheTexasSchoolBookDepositoryaftertu 

rningfromHoustonontoEImStreet,andwastheonly 

sequenceusedinthisstudy.Thethirdsequenceenco 

mpassesframesnumberedBooithroughBo6oandco 

versatimeperiodof3.i6seconds;beginningi4.69se 

condsbeforethefatalheadshotandendingii.58seco 

ndsbeforetheheadshot.TheframerateoftheBellca 

mera, 
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relativetoZapruder'scamera,wasdeterminedtobei 

9.oframes-per-second.Therearenocamerastopsor 

splicesduringthethirdsequenceidentifiedasBellfr 

amesBooithroughBo6o. 

(SEC-7)JohnMartin,Jr.,Film-CameraFrameRate:2 
2.8 f p s 

TheJohnMartin,Jr.,fiImconsistsof9sequences;6p 

re-assassinationand3postassassination.Sequence 

idepictstheleadmotorcyclesturningfromMainStre 

etontoHoustonStreet.Sequences2and3depictthele 

advehicledrivenbyDallasPoliceChiefJesseCurrytu 

rningfromMainontoHoustonStreet.Sequencesqan 

d5depictthepresidentiallimousineasitturnsoffof 

MainStreetandtravelsnorthonHoustonStreet.Seq 

uence6depictsthepresidentiallimousinepassingin 

frontoftheTexasSchoolBookDepository,andeyewit 

nessRosemaryWiiiisrunningalongsidethesouthsi 

deofEImStreet.Sequences7,8,and9depicteventsin 

DealeyPlazafollowingtheassassination.Thesixths 

equenceencompassesframesMN207throughMN278 



andcoversatimeperiodof3.i5seconds;beginningi2 

• 54secondsbeforethefatalheadshotandending9.45 

secondsbeforetheheadshot.TheframerateoftheMa 

rtincamera,relativetoZapruder'scamera,wasdeter 

minedtobe22.8frames-per-second.Therearenoca 

merastopsorsplicesbetweenMartinframesMN207- 

M N 2 7 8 . 

(SEC-8)AbrahamZapruderFilm-CameraFrameRate 
: l 8.3 f p s 

TheAbrahamZapruderfilmconsistsof3sequences;2 

pre-assassinationandiduringtheshooting.Sequen 

ceidepictsMarilynSitzmanstandingnearCharlesan 

dBeatriceHester,whoareseatedonaparkbench.Seq 

uence2depictsthethreeleadmotorcyclesturningfr 

omHoustonontoEImStreet,one-halfblockaheadoft 

hemotorcadeleadcar.Sequence3depictsthepreside 

ntiallimousinejustafterithadcompleteditsturnon 

toElmStreet.Thethirdsequenceencompassesframe 

sZi33throughZ486andcoversatimeperiodofi9.29s 

econds;beginning9.84secondsbeforethefatalhead 

shotandending9.45secondsaftertheheadshot.Thef 

ramerateoftheZaprudercamerawasdeterminedbyt 

heFBItobei8.3frames-per-second.Therearenocam 

erastopsand2splicesbetweenZapruderframesZi33 

-Z486: 

Zi54-Zi57Splice(2framesmissing) 

Twoframesaremissingatthepointofafilmsplicebet 
weenZapruderframesZi54-Zi57.Threefirst-gener 
ationcopiesmadebeforetheoriginalfilmwasdamag 
edshowsthat2framesaremissingatthepointofthesp 
1 i c e . 1 4 7 

i47.Trask,RichardB.,PicturesofthePain,YeomanP 

ress,i994,p.97 
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Z207-Z2i2Splice(4framesmissing) 

Fourframesaremissingatthepointofafilmsplicebet 
weenZapruderframesZ207-Z2i2.Threefirst-gener 
ationcopiesmadebeforetheoriginalfilmwasdamag 
edshowsthat4framesaremissingatthepointofthesp 
1 i c e . 1 4 8 

(SEC-9)DaveWiegmanFilm-CameraFrameRate:24f 

ps 

TheDaveWiegmanfiImconsistsof22sequences;iop 

re-assassination,iduringtheshooting,andiipost- 

assassination.Sequenceiidepictsthemotorcadein 

DealeyPlazaduringtheshootingandisthefocusofth 

isstudy.ThesequencebeginswhenCameraCari,inw 

hichWiegmanisriding,isinfrontoftheTexasSchool 

BookDepository.Withthecamerarunning,Wiegman 

leapsfromthecaranddashesuptowardthepergolaon 

thenorthsideofElmStreet,wherehefilmsMr.andMr 

s.CharlesHesterfallingtotheground.Theportionof 

theSequenceiiusedinthisstudyencompassesframe 

snumberedWooithroughW3i6andcoversatimeperi 

odofi3.i7seconds;beginning3.66secondsbeforeth 

efatalheadshotandending9.45secondsafterthehea 

dshot.TheframerateoftheWiegmannewscamerawa 

s24frames-per-second.Therearenocamerastopsor 

splicesduringtheportionoftheeleventhsequenceid 

entifiedasWiegmanframesWooithroughW3i6. 

(SEC-io)CharlesL.BronsonFilm-CameraFrameRat 
e : l 2 f p s 



TheCharIesBronsonfiImconsistsofi3sequences;3 

pre-assassination, iduringtheshooting, and9post- 

assassination.Sequenceidepictsambulanceattend 

antsadministeringtoanepilepticonHoustonStreet 

about6minutesbeforetheshooting.Thesixthfloorw 

indowoftheTexasSchoolBookDepositoryisvisibled 

uringthissequence.Sequence2depictsseveralmoto 

rcycleescortsturningfromMainonHoustonStreet.S 

equence3depictsthepresidentiallimousinetraveli 

ngnorthonHoustonStreet.Sequenceqdepictsthepr 

esidentiallimousineonElmStreetduringtheshooti 

ngandisthefocusofthisstudy.Sequencessthroughi 

3depictvariousviewsofcrowdsinDealeyPlazaonSat 

urday,November23,i963.Sequence4encompassesf 

ramesnumberedBN243throughBN268andcoversat 

imeperiodof2.c>9seconds;beginningo.92secondsb 

eforethefatalheadshotandendingi.iysecondsafter 

theheadshot.TheframerateoftheBronsoncameraw 

asi2frames-per-second.Therearenocamerastopso 

rsplicesbetweenBronsonframesBN243-BN268. 

WhiletheBronsonfilmisoneofonlyfourknownfilms 

thatdepictportionsoftheshootingsequence,Brons 

onwasstandingapproximately22ifeetfromthelimo 

usine’spositiononElmStreetandconsequentlywas 

unabletocaptureimagesofanygreatdetail. 

148.Trask,RichardB.,PicturesofthePain,YeomanP 
ress, 1994 ,pp. 96-97 
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Exhibit9 6.Plottingthepositionofthepresidentiall 
imousinebasedontheviewsoffouramateurcameram 
e n. 

Exhibit9 7.Plottingthepositionofthelimousineand 
fourphotographersatthetimeofthefatalheadshot. 
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Thefourfilmsthatcaptureportionsoftheshootingse 

quenceareZapruder,Nix,MuchmoreandBronson.Al 

lfourfilmsdepictthefatalheadshot.Thefourindivid 

ualframeswhichdepictthefatalheadshot-Muchmor 

e(M567),Bronson(BN254),Nix(Ni97)andZapruder 

(Z3i3)[Exhibit96]-containenoughinformationtot 

riangulatethepositionofthelimousineaswellasdet 

erminethelocationofeachphotographer.Thiswasac 

complishedbyprojectinglines-of-sightbetweenth 

ephotographersandfixedobjectsseeninthebackgro 

undofeachindividualframe.[Exhibit97] 

Asynchronizedtimelinechartcoveringthe7.55seco 

ndssurroundingthefatalheadshotwasassembledto 

showtherelationshipbetweenthefouronlyknowna 

mateurfilmsthatcaptured 

QVGflt[AmateurFilmSynchronizationTimeline-Fa 

talHeadShotSequence] 
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AMATEURFILMSYNCHRONIZATIONTIMELINE 

EPIPOLARGEOMETRICANALYSISOFAMATEURFIL 
MSRELATEDTOACOUSTICSEVIDENCEINTHEJOH 
NF. KENNEDYASSASSINATION 

FATALHEADSHOTSEQUENCE 

MUCHMORE 

18.5 

BRONSON 

12.0 

NIX 

18.5 

ZAPRUDER 

18.3 

TIME 

TOZ313 

-00:02.22 


-00:01.20 




-00:00.92 


oo:oo.oo 
+ 00:01.17 
+ 00:01.31 

+ 00 : 05-33 

JFKAAUMOflmFJmSyiKlronaimefl/Ht*dSft«-S«m 
cfaHwrwd*TtaJFKAuiiinaHTi-Ep<pdvG*ttnttneA 
rjM<icfAsna»urFilm*»AuuuuEvrilmameh*Js»in. 
FKaAmrAttaturawn9<407Dai*K*Mr»AllRsUhRtwv 
s d wi wvr . wi aih i 
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APPENDIXIV 


NINEVISUALREFERENCEPOINTSCOMMONTOTH 
EHUGHES,TOWNER, DORMAN, B ELL,ANDMARTIN 


















FILMSCONFIRMTHEVALIDITYOFSYNCHRONIZIN 

GHUGHESFRAMEH648TOZAPRUDERFRAMEZ150 


Anexaminationoffiveoftheamateurfilmsusedinthi 
sstudyresultedinthelocationofninevisualreferenc 
epointscommontotheHughes,Towner, Dorman, Bell 
,andMartinfilms. 

Whentheninevisualreferencepointsarealigned,th 

eyproduceacontinuousandoverlappingmotionpict 

urerecordofthepresidentiallimousine'sprogressi 

onthroughtheturnatElmandHouston. 

Thismulti-cameramotionpicturerecordprovidesav 

isuallinkbetweentheHughesandZapruderfilmsand 

offersadditionalcorroborationforthevalidityofth 

esynchronizationofHughesframeH648toZapruder 

frameZi5o(4/-oneframe). 

Italsovalidatesandconfirmsthecamerarunningspe 
edsoftheHughes, Towner, Dorman, Bell, andMartin 
cameras(relativetotheZaprudercamera)asdeduce 
dinthisanalysis. 

PreparationandResults 

Eachoftheabovenamedfilmswasstabilizedandenla 

rgedusingdigitaltechniquespreviouslydiscussed. 

(seeStabiIizationTechniques,p.35)Anexaminatio 

nwasconductedtodetermineifthefilmscontaineda 

nycommonvisualelements.Particularattentionwas 

paidtocrowdmovementsinthebackgroundofeachfil 

m. 

Ninevisualreferencepoints(VRP)commontotwoor 

morefilmsweresubsequentlydiscoveredandaredes 

cribedasfolIows[NoteQuickTimevideoversionsofa 

llnineexhibitsinthisappendixareavailableonlineh 

ere]: 



(VRP-i)Awomanstandingonthesouthwestcornerof 

ElmandHoustonprovidesasynchronizationpointbe 

tweenHughesandDorman-H535/D2iotoH543/D2i 

7 - 

IntheDormanfilm,awomanwearingadarkcoatandar 

edandwhitepatternedbabushka[seeExhibit98,No. 

ljcanbeseenstandinginthecrowdonthesouthwestc 

ornerofEImandHoustonandwavingatthepassingpr 

esidentiallimousine.BetweenframesD2ioandD2i7 

,shedropsherarmandstepsorleansforwardintothes 

t r e e t. 

ThissameactioncanbeseenintheHughesfilmbetwee 

nframesH535andH543. 
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KUGHES-DORMANSYNC-H53S/D21010H543/D217 

Exhibit98.SynchronizationbetweenHughesandDo 

rman-H535/D2iotoH543/D2i7. 


Exhibit9 9.SynchronizationbetweenHughesandTo 
wner-H559/To43toH582/To7i. 
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(VRP-2)ADallaspoliceofficerstationedattheinter 

sectionofElmandHoustonprovidesasynchronizati 

onpointbetweenHughesandTowner-H559/To43to 

H582/T071. 

IntheTownerfilm,aDallaspoliceofficer[seeExhibi 

t99,No.l]canbeseenstandinginthemiddleoftheint 

ersectionofElmandHoustonasthepresidentiallimo 

usinepasses.BetweenframesTo43andTo7i,hesteps 

orleanstowardframeright,thenbacktotheleft. 

ThissameactioncanbeseenintheHughesfilmbetwee 

nframesH559andH582. 

(VRP-3)Aboyandwomanstandingonthesouthwestc 
ornerofElmandHoustonprovidesasynchronization 
pointbetweenDormanandBell-D259/Boo5toD28o/ 
B o 2 9 . 

IntheDormanfilm,aboy[seeExhibitioo,No.l]anda 

woman[No.2]canbeseenstandingonthesouthwestc 

ornerofEImandHoustonandwavingatthepassingpr 

esidentialIimousine.BetweenframesD259andD26 

3,thewomanlowersherarm.BetweenframesD268an 

dD277,theboylowershisarm. 


Exhibitioo.SynchronizationbetweenDormanandB 

ell-D259/Boo5toD28o/Bo29. 
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ThesesameactionscanbeseenintheBellfilmbetwee 
nframesBoo5andBoo9,andBoi5andBo25respectiv 
ely. 

(VRP-4)Threewomenstandingjusteastofthesouthe 
astcorneroftheTexasSchoolBookDepositoryprovi 
desasynchronizationpointbetweenHughes,Towner 
andBell-H585/To75/BooitoH593/To84/Boo8. 

IntheTownerfilm,awomanwearingawhitecoat[see 

Exhibitioi,No.l],awomanwithsunglassesinawhite 

coat[No.2],andawomaninadarkcoat[No.3]canbese 

enstandingonHoustonJusteastofthesoutheastcor 

neroftheTexasSchoolBookDepository,watchingth 

epassingpresidentiallimousine. 

BetweenframesTo8iandTo84oftheTownerfilm,the 

womanwearingawhitecoat[No.l]beginstolowerher 

arm(beforeafilmspliceafterTo84interruptsthemo 

tion).ThissameactioncanbeseenintheBellfilmbet 

weenframesBoo6andBOM.Althoughthewomanisvi 

sibleinthecorrespondingframesoftheHughesfilm- 

H590toH598-themovementofherarmisnotasreadil 

yapparentduetothedistancebetweentheHughesca 

meraandthesubject. 

BetweenframesTo75andTo8ioftheTownerfilm,the 

womanwithsunglassesinawhitecoat[No.2]lowersh 

erarm.ThissameactioncanbeseenintheHughesfilm 

betweenframesH585andH590.Thewomanisnotvisi 




bleinthecorrespondingframesoftheBellfilm-Booi 

toBoo6-duetoanotherspectatorstandingbetweent 

heBellcameraandthesubject. 

BetweenframesTo75andTo84oftheTownerfilm,the 

womaninadarkcoat[No.3]turnstoherleftasthelimo 

usinepasses.ThissameactioncanbeseenintheHugh 

esfilmbetweenframesH585andH593andintheBellf 

ilmbetweenframesBooiandBoo8. 

(VRP-5)Amanstandingjusteastofthesoutheastcor 

neroftheTexasSchoolBookDepositoryprovidesasy 

nchronizationpointbetweenTownerandBell-To85/ 

Boi5toTo9o/Boi9. 

IntheTownerfiIm,aheavysetmanwearingabrownsp 

ortjacketandgrayslacks[seeExhibiti02,No.l]canb 

eseenstandingonHoustonJusteastofthesoutheast 

corneroftheTexasSchoolBookDepository,watchin 

gthepassingpresidentiallimousine.Betweenframe 

sTo85andTo90,hepullshisrighthandoutofhispock 

etandliftsittowave. 

ThissameactioncanbeseenintheBellfilmbetweenfr 

amesBoi5andBoi9. 
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Exhibitioi.SynchronizationbetweenHughes,Town 

er,andBell-H585/To75/BooitoH593/To84/Boo8. 


Exhibiti02.SynchronizationbetweenTownerandB 





ell-To 85 /Boi 5 toTc> 9 o/Boi 9 . 
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(VRP-6)Amanstandingjustsouthofthesoutheastco 

rneroftheTexasSchoolBookDepositoryprovidesas 

ynchronizationpointbetweenTownerandBell-To9 

4/Bo22toTioo/Bo28. 

IntheTownerfilm,amanwearinglight-coloredcloth 

ingandacowboyhat[seeExhibitic>3,No.l]canbesee 

nstandingjustsouthofthesoutheastcorneroftheTe 

xasSchoolBookDepositorywavingatthepassingpre 

sidentiallimousine.BetweenframesTo94andTioo, 

helowershisrightarm. 

ThissameactioncanbeseenintheBellfilmbetweenfr 

amesB022andB028. 

(VRP-7)AwomanstandingonthenorthcurbofElmStr 
eetinfrontofthemainentrancetotheTexasSchoolBo 
okDepositoryprovidesasynchronizationpointbetw 
eenTownerandBell — Tiio/Bo35toTii4/Bo39. 







IntheTownerfilm,awomanwearingabrowncoat[see 

Exhibitic>4,No.l]canbeseenstandingonthenorthcu 

rbofElmStreet,infrontofthemainentrancetotheTe 

xasSchoolBookDepository,wavingatthepassingpr 

esidentiallimousine.BetweenframesTnoandTii4, 

shelowersherrightarm. 

ThissameactioncanbeseenintheBellfilmbetweenfr 

amesB035andB039. 

(VRP-8)Amanandwomandescendingthestairsnear 
thereflectingpoolonthesouthwestcornerofElmand 
HoustonprovidesasynchronizationpointbetweenD 
orman,Martin,andBell-D304/MN224/Bo56toD30 
8/MN229/B060. 

IntheDormanfilm,aman[seeExhibiti05,No.l]andw 

oman[No.2]canbeseendescendingthestairsnearth 

ereflectingpoolonthesouthwestcornerofElmandH 

oustonbetweenframesD304andD3i9. 

ThissameactioncanbeseenintheMartinfilmbetwee 

nframesMN224andMN245.Aportionofthisactionc 

analsobeseenintheBellfilmbetweenframesBo56an 

dBo6o,whenBellstopsfilming. 
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Exhibiti03.SynchronizationbetweenTownerandB 

ell-To95/Bo22toTioo/Bo28. 


Exhibitic>4.SynchronizationbetweenTownerandB 





ell-Tiio/Bo35toTii4/Bc>39- 
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Exhibiti05.SynchronizationbetweenDorman,Mart 

in,andBell-D304/MN224/Bo56toD3o8/MN229/B 

060. 


M N 2 2 1 

TOWNl£l$*MAlvTlNSYNC-Tii7/MN2 0 7toTlbO/M 
NZSU 

Exhibitio6.SynchronizationbetweenTownerandM 

artin-Tii7/MN207toTi6o/MN250. 
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Thethreesequencescanbesynchronizedbyaligning 
thegaitofthemanashetakeseachstep. Inparticular, 
themancanbeseenplantinghisrightfootatDorman/ 
MartinframeD3C>3/MN223andhisleftfootatDorma 
n/MartinframeD3io/MN232. 

(VRP-9)Threeindividuals-awomanandtwomen-sta 

tionedalongthenorthsideofElmStreetnearthewest 

endoftheTexasSchoolBookDepositoryprovidesasy 

nchranizationpointbetweenTownerandMartin-Tii 

7/MN207toTi6o/MN250. 

IntheTownerfilm,awoman[seeExhibitio6,No.l]st 

andingalongthenorthsideofElmStreetcanbeseenr 

aisingherhandandwavingvigorouslybetweenframe 

sTi3oandTi6o.ThissameactioncanbeseenintheMa 

rtinfilmbetweenframesMN220andMN250. 

TheTownerfilmalsoshowsamanwearingadarkcoata 

ndhat[no.2]raisehisrighthandandmakeasinglesna 

ppingwavemotionbetweenframesTi44andTi6o.Th 

issameactioncanbeseenintheMartinfilmbetweenf 

ramesMN234andMN250. 

TheTownerfilmfurthershowsanothermanwearinga 

darkcoatandhat[No.3]raisehisleftarminsalutebet 

weenframesTi3oandTi37.Thissameactioncanbese 

enintheMartinfiImbetweenframesMN22oandMN2 

27. 


Atimelinechartwasassembledtoshowtherelations 







hipbetweentheninevisualreferencepointsdescribe 

daboveandhowthosereferencepointsprovidesynch 

ronicitybetweenthe 

HughesandZapruderfilms.[FilmSynchronization- 

VisualReferencePoints] 

AlignmentandCameraFrameRates 

Inordertokeeptheninevisualreferencepointsdescr 
ibedabovealignedandinsynchronizationrelativeto 
eachotherandtotheZapruderfilm(4/-oneframe),th 
efollowingaveragepersecondframerateswereneces 
s a r y: 
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AMATEURFILMSYNCHRONIZATIONTIMELINE 

EPIPOLARGEOMETRICANALYSISOFAMATEURFIL 
MSRELATEDTOACOUSTICSEVIDENCEINTHEJOH 
NF. KENNEDYASSASSINATION 

VISUALREFERENCEPOINTS 

HUGHESTOWNERDORMANMARTINBELLZAPRUD 

ERTIME 

18.322.816.822.819.018.3TOZ313 
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Amateurcamerasofthiseratypicallyhadstandardru 

nningspeedsofi6,i8,or24fps(i6andi8fpsbeingthe 

mostcommon)andoperatedwithinspeedvariations 

of3to5%(oro.5toi.oframes). 

Twooftheaveragecameraframeratesnecessarytoma 

intainsynchronizationareconsiderablyoutsideoft 

hevariationexpectedforcamerasoperatingati6ori 

8fps-MartinandTowner. 

TheMartincamerawasan8mmDeJur,exactmodelun 

known.i49SomeoftheDeJur8mmcameramodelsall 

owedoperatingspeedsofi2,i6,24,32,48,and64fra 

mes-per-second.Whilethecameraplaybackspeedde 

ducedfromthisanalysisisoutsideofthevariationex 

pectedforaDeJurcameramodeloperatingati6ori8f 






psitwouldbewithintheexpectedvariationassociate 
dwithaDe Jurcameramodeloperatingat2 4frames-p 
er-second. 

TheTownercamerawasaSears-brandTowerVarizoo 

m8mmmoviecamera,modelnumber584.91250.150T 

heTowercameraemployedathree-wayvariableswitc 

h(labeledAnimation-Stop-Run-SlowMotion')whic 

hallowedtheoperatortoshootasingleframeoffilm( 

Animation),shootfilmatastandardspeedofi8frame 

spersecond(Run),thenchangetoarateof48framesp 

ersecond(SlowMotion)ontheflybysimplypressingt 

herunswitchfurtherdown. 

Whiletherunswitchwasdesignedtoallowthecamera 

operatortofilmatstandardandslow-motionspeeds 

withoutstoppingthecamera,aslightamountofpress 

uredownwardonthevariablespeedswitchwiiicause 

thefiImtoshuttlefasterthroughthefiImgate,increa 

singtheframerateinincrementalamountsbetweeni 

8and48framespersecond.i5iThismayexplainwhyt 

heframerateisoutsideoftheexpectedvariation(4/- 

oneframe)associatedwiththestandardrunningrate 

ofi8frames-per-second. 

AdjustingCameraFrameRates 

Adjustinganyonecamera'sframeratewouldofneces 

sityaltertheframeratesofallamateurfilmsusedint 

hisstudyinordertomaintainsynchronicity. 

FBItestsofZapruder'sBell&HowellZoomaticcamer 

ashowavariationofabout3%fromthestandardrunsp 

eedofi8framespersecondacrossa6osecondruntime 


IfthevariationsintheZaprudercameraspeedaretak 

enintoaccount,thefoilowingframerateswouldbene 

ededtomaintainsynchronicitybetweenallfilms: 



i49-Trask,RichardB.,PicturesofthePain,YeomanP 

ress,i994,p.570;ReportofFBIInterviewofJohnMa 

rtin,Jr.,April2,i964,p.l 

150. Trask, RichardB.,PhotographicMemory,TheSi 
xthFloorMuseum,i996,p.54 

151. Author'sexaminationofaduplicatemodelofthe 
Sears-brandTowerVarizoom8mmmoviecamerause 
dbyTowner. 
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TheresultsshowthatevenwhenvariationsintheZap 

rudercameraframeratearetakenintoaccountallfil 

msinthisstudy(withtheexceptionofTownerandMar 

tin)arewithinthevariationsexpectedforcamerasop 

eratingati6ori8fps. 

IftheTownerandMartincameraswereoperatingatas 

tandardi8fps(a2i%decreasefromthecalculatedrat 

e),thefollowingcamerarateswouldbeneededtomai 

ntainsynchronicitybetweenallfilms: 

TheresultsshowthatwhentheTownerandMartinca 

meraframeratesaresettoastandardi8fpsallotherfi 

lmsinthisstudy(withtheexceptionofBell)wouldne 

edtooperateconsiderablybelowtheirexpectedvari 

ationsinordertomaintainsynchronicity. 

Sinceallnineofthevisualreferencepointsdescribed 

abovemaintainsynchronicityatthecalculatedfram 

eratesrelativetotheZaprudercamera(4/-oneframe 

),andsineesevenoftheninevisualreferencepointsi 

nvolvetheTownerand/orMartinfilms,thentherelat 

iveframeratesoftheTownerandMartincamerasmus 



talsobecorrect. 


ThehigherthanexpectedframesratesfortheTowner 

andMartincamerascouldbeattributedtotheinitialc 

ameraspeedsettingsormechanicalissuesspecificto 

thecameraused. 
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APPENDIXV 

CRITIQUEOFDONALDB. THOMAS’ ANALYSISOFPH 
OTOGRAPHICEVIDENCERELATEDTOTHEACOUST 
ICEVIDENCE 

InMarch,200i,Science&Justiceaquarterlypublica 
tionofBritain'sForensicScienceSociety,published 
apaperbyDonaldB.Thomas,anentomologisti52and 
part-timeassassinationresearcherworkingforthe 
U.S.DepartmentofAgriculture'sSubtropicalAgric 
ulturalResearchLaboratoryinWeslaco,Texas.Tho 
masbecameconvincedofaconspiracyintheKennedy 
assassinationafterviewing01iverStone'si99imoti 
onpicture, JFK. 

InhisScience&Justiceresearchpaper,Thomasclai 

medthatthei982CommitteeonBallisticAcoustics’( 

CBA)reportdebunkingtheHSCAacousticevidencew 

asflawedandthatastatisticalreviewoftheHSCAaco 

usticworkconfirmedtheirfindingsandelevatedthe 

probabilityofagrassyknollshotfrom95to96%.Tho 

masalsoclaimedthatfiveshots,notfourastheHSCA 

hadconcluded,hadbeenfiredinDealeyPlaza.i53 

Thomas'200iresearchpaperandhissubsequentwrit 

ingsandspeechesonthesubject,resultedinrenewed 



debateaboutthevalidityoftheHSCA'sacousticevid 

enceofconspiracy.WhileThomassupportedtheHSC 

A'sconclusionthattheassassinationofPresidentKe 

nnedywastheresultofaconspiracy,hisownacoustic 

findingswereatoddswithvirtuallyeveryacousticco 

nclusionreachedbytheHSCAabouttheshootinginD 

ealeyPlaza. 

First,Thomasbelievedthatfiveshots,notfourasthe 

HSCAhadconcluded,werefiredinDealeyPlaza.Seco 

nd,ThomasbelievedthatthefiveshotsfiredinDeale 

yPlazawerefiredattimesdifferentthanthosespecifi 

edbytheHSCA.Third,Thomasbelievedthatatleastt 

hreegunmen,nottwoastheHSCAconcluded,werefir 

ingatthepresident'smotorcade.Fourth,Thomasbel 

ievedthatthefatalheadshotwasfiredfromthegrassy 

knoll;whiletheHSCAconcludedthatagrassyknollsh 

otmusthavemissedthemotorcadeentirely.154 

Sineethephotographicrecordprovesthattheacoust 

icevidenceutilizedbyThomasandtheHSCAtosuppo 

rtaconspiracyisinvalid,thefoilowingsectionfocus 

esonadditionalerrorsandomissionsinThomas'pho 

tographicanalysiswhichheofferedinsupportofthe 

acousticevidence,andhence,aconspiracyintheassa 

ssinationofPresidentKennedy. 

ManyofThomas'claimswerefactoidswithlittleorno 

basisinfact.Thefollowingfourassertionsareaddre 

ssedinnoparticularorderofimportance: 

152. Apersonwhostudiesthelifecycles,behavior,ec 
ology,ordiversityofinsects. 

153. Thomas,D.B.,"Echocorrelationanalysisandth 
eacousticevidenceintheKennedyassassinationrev 
isited,"Science&Justice200i,Vol. 41, No. 1 , p.21-32 


1 5 4.1 b i d 
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(SEC-i)THOMAS'PROPOSEDRE-TIMINGOFTHEFI 
RSTSHOTFAILSTOPROVIDEOFFICERMcLAINSUF 
FICIENTTIMETOTRAVERSETHEDISTANCEREQUI 
REDFORTHEACOUSTICSEVIDENCETOBE VALID. 

Thomasconcludedinhis200ipresentation,"HearN 

oEvil:TheAcousticalEvidenceintheKennedyAssas 

sination,”thatthefirstshotwasfiredattheequivale 

ntofZapruderframeZi75,notZi6oasdesignatedbyt 

heHSCA.155 

Theproposalthatthefirstshotwasfiredo.8 2second 

slaterthantheHSCAhypothesizedraisesthequestio 

nofwhetherare-timingofthefirstshotwouldalterth 

econclusionsdrawnfromthephotographicrecordan 

dpresentedinthisdocument. 

Inotherwords,ifMcLainwasindeedtheofficerwitht 

heopenmicrophoneandhadanadditionalo.8 2secon 

ds(foratotalofi.37seconds)availabletohimtotrave 

rsethei74.38footdistancebetweenhislastknownlo 

cationatthecornerofMainandHoustonandthemicr 

ophonepositiondictatedbytheacousticevidence,co 

uldMcLainhavemadeittothemicrophonepositionin 

timetotransmitthesoundofthefirstshotatZaprude 

rframeZi75? 

Theansweris,no.Asthispaperhasalreadydemonstr 

ated,McLain'slastknownpositiondepictedinHugh 

esframeH648istheequivalentofZapruderframeZi5 

o(4/-oneframe).IfthefirstshotwasfiredatZi75,ass 

uggestedbyThomas,McLainwouldhavei.37seconds 



(i75“ 1 50 = 25frames-5-i8.3fps = i.37sec)totraverse 

thei74.38footdistancebetweenhislastknownlocat 

ionandthemicrophonepositiondictatedbytheacou 

sticevidence.Inordertoaccomplishthisfeat,McLai 

nwouldhavetotravelataspeedsignificantlygreater 

thanthemaximumspeedattainableusingthemotorc 

ycleMcLainwasriding. 

McLain'sHarley-Davidsonmotorcyclewascapableo 

fatopspeedof95mph.WhileMcLainmighthavebeena 

bletocoverthei74.38footdistanceinquestioninthe 

allottedtimeatanaveragespeedof86.8mph(i74.38f 

t-5 _1 '37sec = i27.3ft/per/sec = 86.8mph),therearet 

wootherimportantfactorsthatmustbeconsidered. 

First,McLain'slastknownspeedasdepictedintheHu 

ghesfilmwasi4.7mph.[SeeAppendixII,McLaininth 

eDormanFilm,p.9o]Second,theacousticevidenced 

ictatesthattheofficerwiththeopenmicrophonewas 

movingataspeedofio.smphbetweenshotsoneandtw 

o.i56Consequently,McLainwouldhavetoaccelerat 

efromaspeedofi4.7mphtoaspeedmuchgreaterthan 

anaveragespeedof86.8mph,thendeceleratetoio.5 

mphoverthecourseofthei.37secondsavailabletohi 

m.Howmuchgreaterthan86.8mphwouldMcLainhav 

etotraveldownHoustonStreet? 



i55-Thomas,DonaldB.,"HearNoEvil:TheAcoustica 
lEvidenceintheKennedyAssassination, "presented 
onn/17/oiinDalIas, Texas, pp. 6-7 

i56.ThisspeedwaslaterrefinedbyDr.JamesBargert 
o"about8mph. "(Letter, Dr. JamesBargertoNorman 
Ramsey,February2,i982)Areductioninspeedbetwe 
enshotsoneandtwo,ascitedbyBarger,wouldnecessi 
tateaconsiderableincreaseinspeed,aboveandbeyo 
ndtheimpossiblespeedalreadycalculated. 

156APPENDIXV/ 
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Usingcomputermodelsandasplinevelocitycurve,it 

wasdeterminedthatMcLainwouldhavetoaccelerate 

toaspeedofover452.76mph-morethanhalfthespeed 

ofsound-injusto.5secondsinordertotraversethei7 

4.38footdistanceintheallottedtimeandstillmatch 

theknowninandoutspeedsdictatedbytheHughesfil 

mandtheacousticevidence.Inshort,itwouldbephys 

icallyimpossiblefortheHarley-Davidsonmotorcyc 

lewhichMcLainwasridingtoperformsuchafeat. 

Settingasidethephysicalimpossibilityofsuchafeat 

,thereisonecommonsensereasonthatweighsagains 

ttheconclusiondrawnbyThomas: 

WhatpossiblemotivationcouldMcLainhaveforleav 

inghisassignedpositioninthemotorcade,thepositi 

onhehasoccupiedfortheentiremotorcade,andaccel 

eratetoapointnearlyi8ofeetforwardofthatpositio 

nbeforeanyshotswerefired?Thereaderwillrecallth 

attheperiodunderdiscussionisthei.37secondsbd’o 

reanyshotswerefiredatthemotorcadeThomas'argu 



mentfailstoofferalogicalreasonforthisinexplicabl 
e a cti o n . 


(SEG 2 )TH 0 MAS'PR 0 P 0 SEDTRAJECT 0 RYANDSPE 

EDFORTHEOPENMICROPHONEFAILSTOSYNCHR 

ONIZEWITHTHEDALLASPOLICERECORDINGORT 

HEPHOTOGRAPHICRECORD. 

Theradiotransmissionreceivedfromthemotorcycle 

withtheopenmicrophoneandrecordedbytheDallas 

policedemonstratesthattheengineofthatmotorcyc 

lewasrunningataconstantrateduringthetwominut 

espriortotheimpulsesoundsdesignatedasgunshots 

bytheHSCAacousticpanel.157 

Thefirstindicationofachangeinthatconstantrateo 

ccursjust3secondsbeforetheimpulsesoundsthoug 

httobe" gunshots "areheard.Atthattime,themotorc 

ycleenginesiowsdowntoaboutone-quarterofitspre 

viousrate.Themotorcycleenginesoundscontinueat 

thislowerrateforaperiodofaboutthirtyseconds,th 

engraduallyincreaseinvolumeuntiltheyreachamax 

imumlevelequaltoabout75%oftheconstantratehea 

rdpriortotheimpulsesounds. 

ThomasandtheHSCAbelievedthattheinitialconsta 

ntrate,theslowingoftheengineandthegradualincre 

aseinratecorrespondstoMcLain'ssuspectedapproa 

chtotheElmandHoustoncorner,hisslowglidedown 

ElmStreet,andhiseventualaccelerationoutofDeale 

yPlaza.Thus,ThomasandtheHSCAbelievedtheengi 

nesoundsareconsistentwithandsupportiveofthehy 

pothesisthattheopenmicrophonewasinfactinDeal 

eyPlazaandtransmittedthesoundsofgunfire. 

i57.Itisimportanttonotethatthespeedofthemotor 
cyclewasneverdeducedfromthesoundscontainedin 
therecording.However,therateatwhichthepistons 
ofthemotorcyclefiredoeschangeoverthecourseoft 



herecording.Presumably, therateofchangerelatest 
oachangeinspeed. 
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However,therearenumerousconflictsbetweenther 

ecordingandtheknownprogressionofthemotorcade 

before,during,andaftertheshootingthatdestroyth 

econtentionthatthemotorcyclewiththeopenmicro 

phonewasinthemotorcade,andtherefore,inapositi 

ontotransmitthesoundsof" gunshots. "Threeinstan 

cesofconflictimmediatelycometomind: 

First,theDallaspolicerecordingdoesnotcontainan 

yauditoryevidenceofthekindofchangesinenginera 

tethatweknowoccurredduringthetwominutesprior 

totheshooting.Forinstance,weknowthemotorcade 

traveleddownMainStreetataratemuchsiowerthant 

heaveragespeedofii.3mphestimatedbytheFBIfort 

heshootingsequence.Estimatesbysomemotorcade 

officersputthespeedonMainStreetaslowas6to8mp 

h.Newsfilmsclearlyshowthistobetrueandmanyoffi 

cerstestifiedtothisfact.DuringtheperiodonMainS 

treet,themotorcycleescortswerealsoknowntoocca 

sionallyrev-uptheirenginesinshortbursts.Yet,the 

reisnoevidenceofanyofthisontheaudiorecordingw 

hichbegins2minutesbeforetheallegedgunshotsou 

n d s. 

Second, weknowfromthephotographicrecordthatM 
cLainacceleratedtoi4.7mphasheroundedthecorne 
rfromMainontoHouston-changingspeedinorderto 
maintainhispositioninthemotorcade-yet, again, w 
edon'thearanyevidenceofthischangeinspeedinthe 



recording. 


Third, eventheThomas\HSCAscenariodictatesthat 

McLainhadtoacceleratetoanaveragespeedofi7-20 

mph(twicetheaveragespeedofthemotorcade)ashet 

ravelednorthonHoustonStreetinordertogaingrou 

ndonthepresidentiallimousineandmakeittothepos 

itionpredictedbytheiracousticanalysisintimetotr 

ansmitthesoundofthefirstshot.i58Yet,onceagain, 

wedon'thearanyevidenceofthischangeinspeedont 

herecording.Instead,therecordingshowsthemotor 

cycleenginetoberunningataconstantratewithnoch 

angeinapparentspeed. 

Ifthemotorcycleandopenmicrophoneareinfactpar 

tofthemotorcadeasThomasalleges,whyisthereisno 

evidenceofanyoftheseeventsontheaudiorecording 

? 

TheconflictsbetweentheThomas\HSCAscenarioan 
dtheacousticrecordingarenotlimitedtothemomen 
tsleadinguptotheimpulsesoundsthoughttobeshots 
.Seriousconflictscontinueevenafterthesupposed" 
shots"arefired. 

Forinstance,theHSCAcalculatedthattheopenmicr 

ophonewasmovingataspeedthatwasconsistentwith 

theaveragespeedofthepresidentiallimousine-11.3 

mph-atthetimeoftheshooting.BothThomasandthe 

HSCAconsideredthisfactsignificant.Thomasexpla 

ined,'Thisisanimpressivecoincidence...Thus,thet 

opographicorderinthematchingdataisinremarkab 

lycloseaccordwiththeworkinghypothesisthatapoli 

cemotorcyclewithanopenmicrophonewastraveling 

inthemotorcade,northerlyonHoustonStreetandwe 

sterlyonElmStreetataspeedofaroundiimphwhent 

hePresidentwaskilledbygunfire."i59 

158. Thomas, DonaldB.,"HearNoEvil:TheAcoustica 



lEvidenceintheKennedyAssassination,’’presented 
onn/17/oiinDallas, Texas, 

p. 8 

159.Ibid,p.6 
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BothThomasandtheHSCAmakeaseriouserrorinusi 

ngaveragespeedstoconcludethattheopenmicropho 

newasinclosecorrespondencewiththeactualspeed 

ofthemotorcade.JamesC.Bowles,theDallaspolicer 

adiodispatchsupervisoratthetimeoftheassassinat 

ionandauthorof'TheKennedyAssassinationTapes: 

ARebuttaltotheAcousticalEvidenceTheory,"ai979 

rebuttaltotheHSCAfindings,explainedtheissuesu 

ccinctlywhenhetoldauthorLarrySneed/Thelimous 

inewasnotdrivenataconstantspeed.Thisisanother 

oneofthethingsthatwasaninherenterrorintheHous 

eSelectCommittee'sscientificanalysis.Theycalcul 

atedthatthemotorcaderanatanaveragespeedofabo 

utiimph.IcanshowplacesintheZapruderfilmwhere 

itwentfasterorslower.Itdidnottravelatiimphatac 

onstantrate.Youcan'tmakeaveragesserveyoulikea 

master.It'sapointofreference.Inthistypeofsituati 

on,youhadtodealwitheachoccurrenceasamatteroff 

actatthetimeitoccurred."i6o 

Computeranalysisofthephotographicrecordofthea 

ssassinationsequencesupportsBowles’contention 

.ThepresidentiallimousineapproachedtheElmand 

Houstonintersectionataboutio.5mph,slowedto7.i 

mphasitbegantheturnontoElmStreet,acceleratedt 



o9.6mphasitcameoutoftheturn,andwastravelingat 

aboutio.5mphwhenZapruderbeganfilming.Thelim 

ousinewasmovingatii.7mphwhenKennedydisappe 

aredbehindtheStemmonsfreewaysign,acceleratin 

gtoi2mphbythetimeitre-emergedfrombehindthesi 

gn. Suddenly, thelimousinedeceleratedandwasmov 

ing8.9mphatthetimeoftheheadshot. 

Likewise, computeranalysisshowsothervehiclesin 
themotorcadetravelingonHoustonStreetatspeeds 
varyingfrom7.ito9.9mphastheyfollowthepresiden 
tiallimousine. 

ComputeranalysisalsoshowsMcLainhimselftravel 

ingati4.7mphasheroundstheturnfromMainontoHo 

uston(asseenintheHughesfilm),slowingto8.omph 

asheturnsontoElmStreet(asseenintheDormanfilm 

),andmovingati3.imphjustbeforeheleavesDealey 

Plaza(asseenintheBellfilm). 

EventheThomasscenariopresumesthatthereweresi 

xvariationsinspeedasthemotorcyclewiththeopen 

microphonemadeitswaythroughDealeyPlaza.Fori 

nstance,Thomascalculatesthattheopenmicrophon 

eacceleratedtoi7-2omphasittraveledupHoustonSt 

reet,slowedtoio.5mphasthefirstshotswerefired,s 

peduptoii.7mph,slowedagaintoii.omphforthefat 

alheadshot,slowedagaintoanaveragespeedof4mph 

i6ifornearlythirtyseconds,andfinallyaccelerated 

outofDealeyPlaza.162 

160. Sneed, Larry, NoMoreSilence,ThreeForksPres 
s,1998,pp.180 

161. AcomputeranalysisofThomas'proposedscenar 
ioshowsthatMcLainwouldhavetoslowtoIessthan2. 
omphinordertoaccommodatethepresumedvelocity 
ofiimphduringthelasttwoshots,andtheknownvelo 
cityofi3.imphasseenintheBellfilm.Anyspeedlesst 



hansmphwouldrequiretheridertoplacebothfeeton 

thegroundtokeepthemotorcycleupright. 

162. Thomas, DonaldB.,"HearNoEvil:TheAcoustica 
lEvidenceintheKennedyAssassination, "presented 
onn/17/oiinDallas, Texas, pp. 7-9 
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Yetnoneofthesemeasurablevariationsinspeedareh 
eardinthepoliceaudiorecording.Insteadofmultipi 
evariationsinrate,therecordingshowsonlytwocha 
ngesinrate-asingleslowing,followedbyasingleacc 
deration.163 

Whydoesn'ttheDallaspdiceaudiorecordingreflect 

theconstantaccelerationanddecelerationthattheH 

SCAandThomasinsistoccurredinDealeyPlaza? 

Theonlyreasonableansweristhattheopenmicropho 

newasnotinDealeyPlaza.Therearetworeasonswekn 

owthisistrue.First,thei982NationalResearchCou 

ncil'sCommitteeonBallisticAcoustics(CBA)review 

edtheworkoftheHSCA'sacousticteamandconclude 

dthattheimpulsesoundsthoughttobe" gunshots "we 

reactuallyrecordedatleastoneminuteaftertheassa 

ssination.Second,thephotographicrecordconclusi 

velydemonstratesthatnomotorcyclewasinapositio 

ntotransmittheimpulsesoundsthoughttobe"gunsh 

ots." 

(SEC-3)THOMAS’ACOUSTICALSHOOTINGSEQUE 

NCEISNOTSUPPORTEDBYTHEHSCA,THETESTIM 

ONYOFEYEWITNESSES,ORTHEPHOTOGRAPHICR 

ECORD 



WhiletheacousticexpertshiredbytheHSCAdetermi 

nedthattheDallaspoliceaudiorecordingcontained 

evidenceoffourgunshots,Thomasproposedthatthe 

Dallaspolicerecordingactuallycontainsevidenceo 

ffiveshots.Thomasalsoclaimedthatthetimingofth 

eshotswasdifferentthanthetimingproposedbythe 

HSCA.AndmostimportantofalI,Thomasbelievedth 

efatalheadshotwasfiredfromthegrassyknoll,notth 

eTexasSchoolBookDepositoryastheHSCAconclude 

d.AnecessaryconsequenceofThomas'beliefthatthe 

fatalheadshotwasfiredfromthegrassyknollisare-o 

rderedshotsequencethatbeginslaterthantheseque 

nceproposedbytheHSCA. 

Thomasassertedthat'Thecloseagreementbetweent 

hetimesequenceofimpactsseenintheZapruderfilm 

andthetimesequenceofgunshotsonthepoliceaudio 

tapeprovidesabasisforacoherentreconstructionof 

thecrime."i64 

However,thoseintimatelyfamiliarwiththeassassin 
ationevidenceknowthatThomas'shootingsequence 
isnotinharmoniousagreement,asheclaimed,butco 
mpletelyatoddswiththephotographicrecord. 

i63.Ifoneacceptsforargumentssakethatthemotorc 

yclewiththeopenmicrophoneisinDealeyPlazaandt 

hattheslowestspeedheardintherecordingisconsist 

entwiththeaveragespeedofthemotorcadethroughD 

ealeyPlaza(n.3mph),thenthevariationsinratehea 

rdontherecordingwouldcalculatetoaconstantrate 

of45.2mphpriortotheshooting,n.3mphduringand 

forthirty-secondsaftertheshooting,andanacceler 

ationto33mphoutofDealeyPlaza.Ifonepresumesth 

attheslowestrateontherecordingisconsistentwith 

theslowestspeedproposedbyThomas(4mph),thent 

hevariationswouldcalculatetoaconstantrateofi6. 

omphpriortotheshooting,4mphduringandforthirt 

y-secondsaftertheshooting,andanaccelerationtoi 



2mphoutofDealeyPlaza.Allofthesescenariosarein 

conflictwiththephotographicrecord. 

164. Thomas, DonaldB.,"HearNoEvil:TheAcoustica 
lEvidenceintheKennedyAssassination, "presented 
onn/17/oiinDallas, Texas, P-23 
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Ini979,theHSCAacousticexpertsconcludedthatfo 

urshotswerefiredfromtwosources-theTexasSchool 

BookDepository(TSBD)andthegrassyknoll(GK)-in 

thefollowingsequence: 

HSCAFOURSHOTSEQUENCEi65ZapruderFrameFi 

ringSource 

Z160TSBD 

Z189TSBD 

Z302GK 

Z312TSBD 

Thomas,ontheotherhand,assertedthefollowingfiv 

eshotsequence,whichincludesaninexplicable"noi 

se"heardimmediatelybeforetheshooting: 

THOMASFIVESHOTSEQUENCE166 

ZapruderFrame 

Z 1 4 6 



Z l 7 5 
Z 2 o 4 
Z 2 2 4 
Z3 12 
Z326 

FiringSource 
Unidentified "noise'TSBD 
RogueShotTSBDGKTSBD 

Thomasdescribedthesesixeventsinthefoilowingm 
a n n e r : 

Z 1 4 6 -" N o i s e " 

Thomasbeganhisanalysisbyconcludingthataninex 
plicable"noise "occurredattheequivalentofZaprud 
erframeZi46.i67Thomasfailedtodeterminewhatth 
is" noise "wasorwhereitcamefrom,althoughhedesc 
ribedtheeffectithadonGovernorConnally. 

Thomaswrote,"Beginningatframei65GovernorJoh 

nConnally,sittingdirectlyinfrontofthePresident, 

makesarapidheadmovement9odegtohisleft,thentu 

rnscompletelyaroundintheoppositedirectiontogla 

ncebackoverhisrightshoulder.lnhistestimonytot 

heWarren 

165. HSCAReport, p.81-82 

166. Thomas, DonaldB.,"HearNoEvil:TheAcoustica 
lEvidenceintheKennedyAssassination, "presented 
onii/17/oiinDallas,Texas,pp.23-24;(Unidentifie 
dnoiseatZi46):Thomas,DonaldByron,HearNoEvil 



:SocialConstructivism&TheForensicEvidenceinth 
eKennedyAssassination,MaryFerrellFoundationP 
ress, 2010, pp. 702-706 

i67.inhisbook,HearNoEvil:SocialConstructivism 

&TheForensicEvidenceintheKennedyAssassinatio 

n,(MaryFerrellFoundationPress,2010,pp.702-70 

6),Thomasclaimedthe"noise"occurredattheequiva 

lentofZi46ratherthanZi47(asproposedin200i),sp 

eculatingthatitwaseitherastarterpistolsignaling 

multipleassassinstofireorthatitwassimplyamotor 

cyclebackfirethattriggeredtheassassinationshots 

prematurely. 
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CommissiontheGovernorstatedthatheturnedtoloo 

kbackinresponsetohearingwhathebelievedwasagu 

nshot.”i68 

AnyonewhoconsultstheZapruderfilmwillseethatC 

onnallyturnstohisleftintherangeZi52-i6o;thenbe 

ginsafour-tenthsofasecondturntohisrightbeginni 

ngatZi63.i69AlloftheseactionsendbyZi70;theydo 

notbeginatZi65asThomasasserted.Itisveryimport 

anttonotethatConnallyconsistentlytestifiedthath 

eturnedtohisrightafterhearingarifleshot.Beingan 

avidhunter,Connallywascertainhehadheardaguns 

hot-notaninexplicable" noise "asThomasproposed- 

andbelievedthattherifleshothadcomefromoverhis 

rightshoulder;hencehisturntotheright. 

Zi75-TSBDShot 

Thomasconcludedthatthefirstshotwasfiredatthee 



quivalentofZapruderframeZi75andmissedthelimo 
usine.Thomasclaimedthattheeffectsofthatfirstsh 
otcanbeseenintheZapruderfilmalittlemorethanas 
econdlater. 

Thomaswrote,"Inthesequenceofframesi94to207(a 

twhichpointhedisappearsbehindthesign)Presiden 

tKennedysuddenlyfrozehiswavinghandandabruptl 

yraisedhisrightelbowwhichhadbeenrestingonthec 

arwindowsill.Hethenshookhisheadfromrighttolef 

t.Duringthesamesequence,ayounggirl[Rosemary 

Willisjwhohadbeenrunningalongsidethelimousin 

e,stoppedabruptlyandturnedtolookinthegenerald 

irectionoftheBookDepositorybehindthelimousine 

.Alsoduringthissequence, Mrs. Kennedy, whowaswa 

vingattheyounggirl,turnedtolookinthedirectiono 

fthePresident."i70 

Again,anyoneconsuItingtheZapruderfilmwiiifind 

Thomas'descriptiontobelargelyfalse.Thepresiden 

tislookinghardoverhisrightshoulderwhenhebegin 

stoturnbacktohisleftatZ200;aturnthatcontinuest 

hroughZ207whenhedisappearsbehindtheStemmon 

sfreewaysign.Atthattime,heisstillfacingtohisrigh 

t;apositionhemaintainsuntilheemergesfrombehin 

dtheStemmonssign.Thomas'claimthatKennedy"sh 

ookhisheadfromrighttoleft"isadistortedversionof 

theHSCAPhotographicPanel'saccount.Theywrotet 

hat"duringframes200-202,[Kennedy's]headmove 

srapidlyfromrighttoleft,"i7iinthedirectionofhis 

wife.ButeventheHSCAaccountisfalse.Thepresiden 

tneverturnedtolookathiswifebeforedisappearingb 

ehindtheStemmonsFreewaysign,astheHSCAreport 

e d. 

168.Thomas,DonaldB.," HearNoEvil:TheAcoustica 
lEvidenceintheKennedyAssassination, "presented 
onii/17/oiinDallas,Texas, 



p. l 6 


169. TheHSCAphotographicpanel,whichexamineda 
ninferiorcopyoftheZapruderfilm,reportedthatCo 
nnally'sturntohisright"beginstooccurinthevicini 
tyofZapruderframesi62-i67."(6HSCAi7) 

170. Thomas, op. ci t., p . 1 6 

171. HSCAReport,p.82;Seealso6HSCAi7[Note:Cal 
vinMcCamy,amemberofthephotographicpanel,tes 
tifiedthatjustbeforedisappearingbehindtheStem 
monsFreewaysign,thepresidentturned"quiterapid 
lytotheleft."DisplayingtherelevantZapruderfram 
es,Camystated,"Hisheadisnowtotheleft...Itisquit 
eclearheisherenowlookingdirectlyathiswife.Hean 
dhiswifecanbeseenlookingatoneanotherinthisseq 
uence.Henowgoesbehindthesign..."(2HSCAi45)M 
cCamy’sdescriptionoftheZaprudersequenceiscom 
pletelyinaccurate.] 
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HowcouldtheHSCAmakesuchamistake?Bytoday'ss 

tandards,thei978HSCApanelwasworkingwithanin 

feriorcopyofthefilm.TheZapruderfilmframesavai 

Iabletodayindigitalformatarefromtheoriginalsou 

rcematerialandconsequentlyaremuchclearerthant 

hoseutilizedbytheHSCA.Thomasapparentlyrepeat 

edtheirerror,addinghisownsetofdistortions. 

Thomas’sdescriptionofMrs.Kennedy'sactionsiseq 
uallyfalse. First,thephotographicevidenceclearly 
showsthatinthemomentsbeforetheshootingMrs.K 
ennedyns/erliftedherhandinawaveatanyone,letal 



oneatRosemaryWillis,asThomassuggested. Second 

,whileMrs.Kennedydoesturntowardthepresidentd 

uringtherangeZi90-20o(notZi94-207,asThomasc 

laimed),shehadalreadyturnedtoherrightbyZi85,a 

ndherreasonforturningwasveryexplicit.Mrs.Kenn 

edytestifiedthatshewaslookingtoherleftwhensheh 

earda" noise "thatshethoughtwasabackfirefromam 

otorcycle;whichwasrathercommonduringmotorca 

des.Thensuddenly,sheheardGovernorConnallyyel 

ling, , Ohno,no,nol , Andsosheturnedtoherright.i72 

TheGovernor'swife,Nellie,alsotestifiedthatherhu 

sbandyelled'Oh,no,no,no!'immediatelyafterthefi 

rstshot.i73TheGovernorhimselfcouldn'trecallifh 

esaid'Oh,no,no,no!'afterthefirstorsecondshot;bu 

tdidrememberturningtolookoverhisrightshoulder 

afterthefirstshot.174 

Theleft-to-rightactionsofbothGovernorConnallya 

ndMrs.Kennedyareseeninrapidsuccessionbetween 

framesZi62andZi85;firstConnallyturns(Zi63-i70 

),thenMrs.KennedyturnstowardConnally(Zi68-i8 

5),andfinallytowardherhusband(Zi90-20o).Both 

GovernorConnallyandMrs.Kennedyareseenreacti 

ngexactlyastheytestifiedtheydidimmediatelyafte 

rthefirstshot.Thiscombinedtestimony, confirmed 

bythephotographicrecord,isverypowerfulandsupp 

ortiveofafirstshotpriortoZi6o. 

172.5H180 

173.4Hi47;iHSCA40 

i74.4Hi33;iHSCA43[Note:Ini964,GovernorConn 

allytoldtheWarrenCommissionthathemadetwostat 

ementsafterbeinghitbythesecondshot,“Iimmediat 

ely,whenIwashit,Isaid,'Oh,no,no,no.'AndthenIsa 

id,'MyGodtheyaregoingtokillusall.'"(4Hi33)Ini9 

78,Connallyseemedtosuggestthatonestatementwa 



smadebeforehewashitandoneafter.Connallytoldth 

eHSCA,"WhenIwashit,orshortlybeforeIwashit-no 

,IguessitwasafterIwashit-Isaidfirst.Justalmostin 

despair,Isaid,'no,no,no,'thinkinghowtragicitwas 

thatwehadgonethroughthis24hours,ithadallbeens 

owonderfulandsobeautifullyexecuted.ThePreside 

nthadbeensomarvelouslyreceivedandthenhere,att 

helastmoment,thisgreattragedy.Ijustsaid,'no,no, 

no.'Thenlsaidrightafterlwashit,Isaid,'MyGod,th 

eyaregoingtokiiiusalI.'"(iHSCA43)WhiIeConnall 

ywasunderstandablyconfusedaboutwhenhemadehi 

sstatements,bothhiswifeNellieandMrs.Jacquelin 

eKennedytestifiedthatConnally’sinitialstatement 

,'Oh,no,no,no!'wasmadeimmediatelyafterthefirst 

shot,andbeforethesecondshot.Ini964,NellieConn 

allytoldtheWarrenCommission,"Asthefirstshotw 

ashit,andIturnedtolookatthesametime,IrecallJoh 

nsaying,'Oh,no,no,no.'Thentherewasasecondshot 

,andithitJohn,andasherecoiledtotheright,justcru 

mpledlikeawoundedanimaltotheright,hesaid,'My 

God,theyaregoingtokillusall. , "(4Hi47)Ini978,Ne 

llierepeatedheraccounttotheHSCA,“Johnhadturn 

edtohisrightalsowhenweheardthatfirstnoiseands 

houted,'no,no,no,'andintheprocessofturningback 

aroundsothathecouldlookbackandseethePresiden 

t-Idon'tthinkhecouldseehimwhenheturnedtohisri 

ght-thesecondshotwasfiredandhithim.''(iHSCA4 

o)Mrs.JacquelineKennedywasalsoveryclearinher 

i964testimonytotheWarrenCommissionthatConna 

llyyelled'Oh,no,no,no!'immediatelyafterthefirsts 

hot,''SoIwaslookingtotheleft.Iguesstherewasanoi 

se,butitdidn'tseemlikeanydifferentnoisereallybe 

causethereissomuchnoise,motorcyclesandthings. 

ButthensuddenlyGovernorConnallywasyelling ,'0 

h,no,no,no.'...SoIturnedtotheright."[Askedwhet 

hersherecalledoneormoreshots?]"Well,theremust 

havebeentwobecausetheonethatmademeturnarou 

ndwasGovernorConnallyyelling...ButIheardGover 

norConnallyyellingandthatmademeturnaround,an 



dasIturnedtotherightmyhusbandwasdoingthis[in 

dicatingwithhandatneck].Hewasreceivingabullet. 

..AndjustasIturnedandlookedathim,Icouldseeapi 

eceofhisskull..."(5Hi8o)] 

SecretsofaHomicideTheJFKAssassination-Epipol 
arGeometricAnalysisofAmateurFilmsRelatedtoAc 
ousticsEvidenceinthejohnF.KennedyAssassinatio 
nbyDaleK.Myers/©200 7DaleK. Myers 

/APPENDIXV163 

WhathappenedtotheshotfiredatZi75?Accordingto 

Thomas, thebulletmissedthelimousineandpossibl 

yskippedondowntowardtheTripleUnderpasswhere 

itwoundedeyewitnessJamesTague.i75Thomasalso 

believedthat" shrapnel "fromthisfragmentedmisse 

dshotimbeddedintherearofthepresident'sskullan 

dwaslaterinterpretedassuchinthepresident'sx-ra 

ys.AccordingtoThomas,thisearIy" wounding "caus 

edthepresidentto“ flinch "andshakehisheadbackan 

dforthandexclaim,"MyGod,I'mhit!"astatementatt 

ributedtohimbySecretServiceagentRoyKellerman 

,whowasridinginthefrontseat.Accordingtoeveryo 

neelseinthecar,thepresidentsaidnothingduringth 

eshooting.176 

Z204-RogueShot 

Thomasconcludedthatthesecondshotwasfiredatth 
eequivalentofZapruderframeZ204andwasfiredbya 
secondgunmanlocatedtotherearofthepresident's 
motorcade;theexactlocationundetermined.Hence 
,Thomascalledthisthe"rogueshot." 

Thomaswrote,'ThisshotseemstohavecausedPhilWi 
llistoflinch,depressinghisshutterbuttonandexpos 
inghisfamousphotographofthePresident'slimousi 
ne.However,becausethisshotoccurssoclosefoilowi 



ngthefirstshot,andsosoonbeforethenextshot,itco 

uldnothavecomefromOswald'srifle,accordingtoth 

eU.S.ArmyWeaponsTestingBranch.Thisistherogu 

eshot.Iamunawareofanyevidencethatwouldsuppor 

tthehypothesisthataroguebulletcausedanywounds 

."i77lnshort,Thomasbelievedthatthisshotalsomis 

sedthemotorcade. 

Wheredidtheso-called"rogueshot"go,andwhofired 
it?Thomasdoesn'tseemtoknow, stating, "Wereallyd 
on'tknowwhereitwent.Wedon'tknowwhereitcamef 
r o m ." l 7 8 

ItisdifficulttoacceptThomas'analysisgiventhathi 

sso-called"rogueshot"correspondstotheHSCA'sse 

condshotwhichtheyconduded,basedontheacoustic 

evidence,wasfiredfromthesoutheasternmostcorne 

rwindowofthesixthflooroftheTexasSchoolBookDe 

pository.Theiracousticalproofwasthreecorrelatio 

nswithtestshotsfiredfromthatlocation. 

Thomasrejectedtheirconclusionsfortworeasons.O 

ne,ThomaserroneouslybelievedthatOswald'srifle 

couldonlybefiredonceevery2.25seconds. However, 

thisisafundamentalmisrepresentationofthefacts. 

The2.25secondfigurecomesfromearlyFBIandArmy 

testsinwhichsubjectstimedthefiringoftherifleusi 

ngonlythescope.TestsconductedbytheHSCA,howe 

ver,provedthattheriflecouldbefiredini.66second 

susingtheironsightsratherthanthescope.i79Seco 

nd,thereisnoobvious,observableindicationofasho 

tb e i n g 

175. "UnredactedEpisode4:TranscriptofInterview 
withDonThomas,”April5,2006,www.maryfarrell.o 
r g 5 P • 9 

176. Thomas,DonaldB.," HearNoEvil:TheAcoustica 
lEvidenceintheKennedyAssassination, ’’presented 



onii/17/oiinDallas, Texas, p. 24; "UnredactedEpis 
ode4:TranscriptofInterviewwithDonThomas,”Apr 
il5,20o6,www.maryfarrell.org,p.8 

177. Thomas, DonaldB.,"HearNoEvil:TheAcoustica 
lEvidenceintheKennedyAssassination,’’presented 
onn/17/oiinDallas, Texas, P-25 

178. "UnredactedEpisode4:TranscriptofInterview 
withDonThomas,” Aprils,2006,www.maryfarrell.o 
r g 5 P • 9 

179. HSCAReport,p.83 
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firedatZ204oftheZapruderfilm.AccordingtoThom 
as,eithertheshotmissedornoshotwasfiredatall.Th 
omasembracedthelatter,whichenabledhimtoclaim 
thatasecondgunmanwasfiringatthepresidentfrom 
behind.180 

Moreover, Thomas'claimthatashotfiredatZaprude 

rframeZ204causedPhilWillistotakehis“famousph 

otograph"couldn'tpossiblybetrue.TheWillisphoto 

graphthatThomasreferstoisWillisslideNo.5,whic 

htheHSCAphotographicpaneldeterminedwasexpos 

edattheequivalentofZapruderframeZ202-onetent 

hofasecondb A oreThomas'proposedshot.i8i 

Z224-TSBDShot 

Thomasconcludedthatthethirdshotwasfiredatthee 

quivalentofZapruderframeZ224andstruckbothKe 

nnedyandConnally-thesinglebullet. 



Thomas'acousticevidencefortheshotatZ224isates 

tshotcorrelationreactedbytheHSCA.Inhisfinalrep 

ort,Dr.JamesBargerofBolt,BeranekandNewman,I 

nc,wrotethatthisparticulartestcorrelationwasdet 

erminedtobeafalsealarm(i.e.,notarealshot)"beca 

useitoccurredonlyi.05seclaterthanearliercorrela 

tionsalsoobtainedfromtheTSBD.Theriflecannotbe 

firedthatrapidly.Sineetherearethreecorrelations 

plausiblyindicatingtheearliershot,theoneoccurri 

ngi.05seclatermustbeafalsealarm."i82 

WhydoesThomasacceptwhatacousticexpertsreject 

ed?ThomaswrotethatProfessorG.RobertBlakey,th 

eformerchiefcounselfortheAssassinationsCommit 

tee,andDr.JamesBargertoldhimthatHSCAmember 

swouldhavebeen"moreeasilyconvineedoftheacous 

ticsevidenceiftherewerenotarogueshot. Dr. Barger 

admittedtomethatthecriteriaforjudginga'falseala 

rm'inthisinstancewas'adhoc,'-whichisLatinfor'b 

ull-oney.'Somematcheswerejudgedtobefalsealarm 

sbecauseitwouldrequireanunrealisticmicrophone 

trajectory.Thatisnotthecaseforthethird[shot].On 

thecontrary,itfallsexactlyintotheorderrequiredb 

ytheworkinghypothesis."i83 

Thomasfailedtoacknowledgethatitishisownreshuf 

flingoftheshootingsequencewhichleaveshimwitho 

utanacousticshottomatchupwiththeZapruderfilm 

evidenceofasinglebullethitatZ224-anobviousbull 

ethit,secondonlytotheobvioushitatZ3i3.Inordert 

omaintainhisbeliefthatthefatalheadshotwasfired 

fromthegrassyknoll,whicheveryforensicpathologi 

stwhohasstudiedthecaserejects,Thomaswasforced 

tofindacousticevidenceofthesinglebullethitthatc 

learlyoccurredatZ224.Consequently,Thomas,who 

hasnoexpertiseinacousticscienceorforensicpatho 

logy,resurrectedatestcorrelationthatwasrejected 

byacousticexperts. 



i8o.ItshouldbenotedthattheHSCA'sshotsequence 

synchronizesthisshotwitheventsseeninZi89,not2 

oq.Whilethereisnoobvioussupportforashotthatst 

ruckatthatmomenteither,theHSCAbelievedoneha 

dbeenfiredbecausetheHSCAhadthreetestcorrelati 

onsfiredfromtheTSBDthatmatchedtheimpulsesou 

ndsthatoccurintheaudiorecordingattheequivalen 

tofZi89andtheywereconfidentthatOswald'sriflec 

ouldbefiredinaslittleasi.66seconds. 

181.6HSCA44 

182.8HSCA105 

183. Thomas, DonaldB.,"HearNoEvil:TheAcoustica 
lEvidenceintheKennedyAssassination, "presented 
onn/17/oiinDallas, Texas, P-5 
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ItshouldbeunderstoodthatThomas'adhocreasonin 

gisnotlimitedtotheacousticaspectsoftheassassina 

tion.Forinstance,althoughThomasconcedesthatas 

inglebulletcouldhavegonethroughKennedyandhit 

Connally,i84herejectedtheideathatCommissionE 

xhibit(CE)399-theso-called"magicbullet"wastheb 

ulletresponsibleforthesevenwoundsproducedinbo 

thmen.Instead,ThomaspostulatedthatCE567,oneo 

fthebulletfragmentsfoundonthefloorofthelimousi 

nethenightoftheassassinationandlinkedtothefata 

lheadwoundwasactuallyafragmentofthesinglebull 

etthatstruckKennedyandConnallyatZ224.i85 

SineeCE567wastracedtoOswald'srifletotheexclusi 

onofallotherweapons,andThomasrejectedthefore 



nsicevidencethatprovesKennedy'sfatalheadwoun 

dcamefrombehind,aswellastheWarrenCommission 

andHSCAconclusionsthatOswaldfiredthatfatalsh 

ot;ThomaswasforcedtoIinkthatbloodyfragmentto 

anotherwound-hence,Thomas’conclusionthatCE5 

67wasactuallytheresultofthesinglebullethitatZ22 

4- 

Thomasdidn'texplainhowCE567escapedConnally’ 

sleftthighandendeduponthefloorofthefrontseatof 

thelimousine. 

Z3i2-GrassyKnollShot 

Thomasconcludedthatthefourthshotwasfiredatth 

eequivalentofZapruderframeZ3i2andstruckKenne 

dyinthehead.Thisfatalshotwas,accordingtoThoma 

s, firedfromthegrassyknoll-aconclusionrejectedb 
yeveryforensicmedicalpanelthathaseverreviewed 
PresidentKennedy'sauthenticatedautopsyphotogr 
aphsandx-rays.EvenforensicpathologistDr. Cyril 
Wecht,anoutspokencriticoftheWarrenReportanda 
supporterofaconspiracyintheKennedyassassinati 
on,acknowledgedthatthephotographsandx-raysco 
nclusivelyshowthatthepresidentwasstruckbyasin 
gleshot,firedfromtherightrearofthelimousine;no 
tthegrassyknolllocatedtothelimousine'srightfron 

t. 

WhiletheHSCAbelievedthatashothadbeenfiredfro 

mthegrassyknoll(basedontheacousticevidence,wh 

ichhassineebeenshowntobeinvalidbythei982Com 

mitteeonBallisticAcousticsandthisanalysisofthe 

photographicrecord),theyconcludedthattheshotw 

asfiredone-halfsecondbeforethefatalheadshotand 

thatitmissedthemotorcade.Theyreachedthisconcl 

usionaftertheirforensicmedicalpaneldeterminedt 

hattherewasnoforensicsupportforagrassyknollhit 

. Thomas, whohasnoexpertiseinforensicpathology, 



rejectedtheirlogic. 


184. "UnredactedEpisode4:TranscriptofInterview 
withDonThomas/'Aprils,2006,www.maryfarrell.o 
r g, p . 1 o 

185. Thomas, DonaldB.,"HearNoEvil:TheAcoustica 
lEvidenceintheKennedyAssassination, "presented 
onn/17/oiinDallas, Texas, p.25-26 
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BlurAnalysisSupportforaGrassyKnollGunman? 

Thomaslargelybasedhisproposedfatalgrassyknoll 

shotonare-evaluationofthe"jiggle"orbluranalysis 

conductedbytheHSCA.Thebluranalysistheorizest 

hatcamera'jiggles’causedbythenaturalhumanstar 

tlereactiontogunfireareresponsibleformanyofthe 

blursseenintheZapruderfilm.Thomasassertedthat 

blursseenconcurrentwiththefatalheadshotbegint 

oosoontohavebeencausedbyastartlereactiontoash 

otfiredfromtheTexasSchoolBookDepository,whic 

hwas265feetawayfromZapruder'slocation.Simply 

put,thesoundofashotfiredfromtheDepositorycoul 

dnothavereachedZapruderinthetimebetweenitsfir 

ingandZapruder'sstartlereaction,giventhedistan 

cetoZapruder'slocation.Thomasreasonedthatthes 

hotthatcausedtheheadshotblursinZapruder'sfilm 

musthavebeenfiredfromapositionclosertoZaprud 

er;henceThomas’conclusionthatthefatalshotwasfi 

redfromthegrassyknoll,just53feetfromZapruder's 

location.186 

While'blur'analysishassomebasisinscientificfact 



(auditory-basedstartlereactionscancauseblursinf 

iImedimages),Thomasandotherswhohaveused'blu 

r'analysistodeterminehowmanyshotswerefiredin 

DealeyPlaza,failtoconsidernon-auditorysourcesa 

sthecauseofatleastsomeoftheblursseenintheZapr 

u d e r f i 1 m . 

Therearetwopossiblenon-auditorysourcesthatmig 

hthaveproducedblursor'jiggles'intheZapruderfil 

m-erraticcameraoperationandanaturalhumanreac 

tiontovisualstimulus. 

First,themereactofhoidingandoperatingamotionp 

icturecamera,especialIyoneequippedwithateleph 

otolens,cancausethekindofjiggleorblursseeninth 

eZapruderfilm.Forinstance,weknowthatZapruder 

couldnothavefilmedthepresident'spassinglimous 

inefromastationaryposition.Inordertocoverthene 

arlyi8odegreeofexposedroadway,Zapruderwould 

hadtohaverepositionedhisfeetandtwistedhistorso 

asthelimousinedroveby.Anyslightshufflingofhisf 

eetorshiftinbodypositioncouldeasilyhaveresulte 

dinthekindofjigglesorblursweseeinthefilm.187 

Inaddition,Zapruder'ssecretary,MarilynSitzman, 

wasstandingwithZapruderontheconcretepedestal. 

ZapruderhadasenseofvertigoandSitzmanstoodbeh 

indhimtosteadyhim;whichmeans,ofcourse,thatSit 

zman'sbodywasincontactwithZapruder.Anyintera 

ctionbetweenthetwoasZapruderpivotedtofilmthe 

passingmotorcadecouldalsohaveresultedin jiggles 

orblursintheresultingfilm. 

Second,thevisualrecorditselfcanalsoserveasapos 

siblesourceofjiggleorblurs.Forinstance,thereare 

someerraticcameramovementsthatoccurwhenthep 

resident'slimousinedisappearsbehindtheStemmo 

nsfreewaysign.Zapruder,trackingthelimousinewi 

thhiscamera,hesitatesinpanninghiscameraasthel 



imousinedisappearsfromview,thenresumes 


186. Thomas, DonaldB.,"HearNoEvil:TheAcoustica 
lEvidenceintheKennedyAssassination, "presented 
onii/17/oiinDallas,Texas,p.23;Thomas,DonaldB. 

Emendations," 2003, pp. 1-2 

187. Zapruderhimselfnotedthenaturaltendencyfor 
cameraoperatorsusingatelephotolens,ashedid,to 
producefilmedsequencesthatareblurrybecausesli 
ghthandmovementsareexaggeratedbythetelephoto 
lens.[ 7 H 572 ] 
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followingthelimousineasitreappearsfrombehindt 
hesign.Theresultisoneofthelargerjigglesorblursi 
nthefilm. 

Anothervisualjolt,surelycapableofcausingerratic 

cameramovements,occursatthemomentoftheheads 

hot.Zaprudertestifiedtobeinghorrifiedbywhathes 

awthroughthetelephotoviewfinder. 

Whilegunshotscancausestartlereactionsresulting 

infilmblurs,socanothernon-auditorysources.Con 

sequently,itisimpossibletosaywithanydegreeofce 

rtaintythataparticularsetoffilmblurswerecaused 

bygunshotsasopposedtoerraticcameramovements, 

visualstimulus,oranynumberofothernon-auditory 

sources. 

EyewitnessSupportforaGrassyKnollGunman? 

Thomasclaimedthatagrassyknollshotwassupporte 



dbythe"majority"ofeyewitnesses;writing,"Manyw 

itnesses,oneofthemAbrahamZapruder,testifiedto 

theWarrenCommissionthattheythoughttheshotori 

ginatedfromtheareaknownastheGrassyKnoll...So 

meindividualsreportedseeingamanwitha.30-30rif 

lerunningfromthesceneoftheassassination."i88 

Inreality,lessthani2%ofeyewitnessesthoughttheg 

rassyknollwasthesourceoftheshots.TheHSCArevie 

wedthestatementsofi78witnessestotheshooting.T 

heresultsshowthatoutofamajoritywhocouldestabl 

ishadirectionatall,amajorityof49ofthem(27.5%)t 

houghttheshotscamefromtheBookDepository,ami 

norityof2i(ii.8%)thoughttheycamefromthegrassy 

knoll, 30(16.9%)thoughttheyoriginatedelsewhere, 

and78(43.8%)wereunabletotellwhichdirectionthe 

shotshadbeenfiredfrom.189 

Thomas'fiveshotproposalhasevenlesssupportfro 

meyewitnesses.Lessthan7outofi78eyewitnesses(4 

%)whogavestatementsbelievedthatmorethanfours 

hotshadbeenfired.Thomasclaimedfiveshotswerefi 

red.Thevastmajority,i32outofi78(74%),reported 

hearingonly3shots.i90 

Thomas'assertionthatZapruderpointedtothegrass 

yknollasthesourceoftheheadshotisequallymislead 

ing.Zaprudermadeitclearthathedidnotknowwhich 

directionthefatalshotcamefrom.TwiceZaprudersa 

id,'No,'whenaskedifhehadanimpressionastothedi 

rectiontheshotswerefiredfrom.Hedidsaythatwhen 

policeranintotheareabehindhimhe" assumed "thes 

hotscamefromthere;butthatwasanimpressionbase 

dontheactionsofpoliceandnotonthesoundashehea 

rdit.AccordingtoZapruder,"therewastoomuchreve 

rberation."Zapruderaddedthathewasn'tevensuret 

hefirstsoundheheardwasa 

i88.WCEi974,p.24;Thomas,DonaldB./'HearNoEv 



il:TheAcousticalEvidenceintheKennedyAssassina 
tion,"presentedonii/i7/oiinDallas, Texas, p. 22;" 
UnredactedEpisode4:TranscriptofInterviewwith 
DonThomas/'Aprils, 2006, www.maryfarrell.org,p 
. 1 2 

189.5HSCA502 
1 9 o . I b i d 
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gunshot.Onlyafterthepresident'sheadexplodedwi 

ththesoundofthesecondshotdidZapruderrealizeth 

atthesoundsweregunshots.191 

Zapruderalsotestifiedthatthefirstshotwasfiredan 

dhesawthepresident"leanoverandgrabhimself,"ar 

eferencetoZ225ofhisfilm.i92Zapruderthensaidth 

atbeforehehadachancetoorganizehisthoughtshe"h 

eardasecondshot"andsawthepresident’sheadexpl 

ode.i93Zapruderdoesn'trecallhearingathirdshot. 

Thomas'suggestionthat"someindividualsreported 

seeingamanwitha.30-30rifle"runningfromthegras 

syknolliscompletelyfalse.ThecitationThomasprov 

idedtosupporthisclaimisapagefromtheChannelOn 

etranscriptoftheDallaspoliceradiorecordings.Th 

etransmissioncitedisadescriptionoftheTexasScho 

olBookDepositorygunmanwhowasseenfiringwhat 

wasdescribedasa"30-30rifle"fromthesoutheaster 

n-mostcornerwindowofthesixthfloor.Therearenoc 

redibleeyewitnessaccountsthatsupportagrassykn 

ollgunman,norwasanyphysicalevidenceestablishi 

ngthepresenceofagrassyknollgunmaneverrecover 



Z326-TSBDShot 


Thomasconcludedthatthefifthandfinalshotwasfir 

edattheequivalentofZapruderframeZ326andmisse 

dthemotorcadeentirely. 

Ina2 0o6interview,Thomasstated,'Tmprettysuret 

hat'stheonethatwentoverthelimoandhitthegrasso 

verbythemanholecoverovernearbywhereTaguehad 

beenstanding.Thisistheonethatthewitnessessaidt 

hepolicecameoverandsomeoneduga-claimedthatt 

hey'dtakenabulletoutofthegrass.Infact,itwasthed 

ayafter,onSaturdaythatCarlDay,theforensicburea 

ufellowfortheDallasPoliceDepartmentwentoutwit 

hatapemeasureandmeasuredthedistancefromtheB 

ookDepositorytothatspot.Whenreportersaskedhi 

mwhathewasdoinghesaid,’Well,thisisaplacewhere 

werecoveredabullet.'So,Ialwaysfiguredthatwasth 

ebullettheydugoutofthegrass,andwasprobablyCo 

mmissionExhibit 

3 9 9 " i 9 4 

Thomas'statementsarefalseandmisleading.Thema 

nholecoverThomasreferredtowasactuallylocateda 

longthesouthElmStreetcurb,nottheMainStreetcur 

bwhereeyewitnessJamesTaguewaslocated.TheDal 

laspolicedeniedthatabulletwasrecoveredfromthe 

areaoftheEImStreetsewercover,norhasanyeyewit 

ness,photograph,orfilmeversurfacedthatsupport 

sthisfactoidthatappearsinsomeoftheearliestassas 

sinationliterature.Finally,theclaimthatDallaspol 

icecrimelabLieutenantJ.CarlDaytoldreportersher 

ecoveredabulletnearthemanholeisanothersecond 

handfactoidwithoutanybasisinfact.Infact.Day 


191.7H572 



192.7H571 
i 9 3 • I b i d 

i94.TinredactedEpisode4:TranscriptofInterview 
withDonThomas/'April5,2006,www.maryfarrell.o 

rg,p.ll 
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toldauthorLarrySneed,whosebookThomascitesels 

ewhereinhisresearchpaper,that'theyfoundnothin 

g"whereabulletreportedlystruck.i95 

InhispresentationHearNoEviliTheAcousticalEvid 

enceintheKennedyAssassination,Thomasconclude 

dthat"thesequenceofgunshotsidentifiedbytheaco 

usticalevidencemeshescloselywiththesequenceof 

victimreactions,includingimpacts,seenintheZapr 

uderfilm."i96 

Nothingcouldbefurtherfromthetruth.Thomashadc 

oncoctedaconspiracytheoryintheKennedyshootin 

gbyreshufflingacousticevidence,ignoringthemedi 

calrecord,andmisrepresentingthephotographicre 

cord. 

(SEC-4)THOMAS’PHOTOGRAPHICANALYSISCON 

TAINSFIVECRUCIALERRORS. 

DonThomasmadeseveralattemptstofindharmonyb 

etweenthephotographicrecordandhisbeliefthatDa 

llaspoliceofficerH.B.McLainwasinapositiontotra 

nsmitthesoundofgunshotsfromDealeyPlaza,andth 

us,validatetheacousticevidenceofconspiracy. 



Asthispaperhasalreadydemonstrated,thephotogra 

phicrecordshowsconclusivelythatMcLaincouldno 

thavebeeninapositiontotransmitthesoundsofguns 

hots,norcouldanyothermotorcyclistinthemotorca 

de,andconsequently,theacousticevidenceofacons 

piracyisinvalid. 

ThissectiondocumentsfivecrucialerrorsthatThom 

asmadeinhisphotographicanalysis: 

(i)CameraCariisi5feetinlength. 

ThomasreportedthatCameraCari,ai964ChevroletI 

mpala,wasi8oinches(i5feet)inoveralllength,citin 

gthei964Chilton'sAutomotiveManual(thespecific 

pagewasnotmentioned).Thisisfalse. 

Thei964lmpalahadanoveralllengthof209.9inches 

(I 7 . 5 feet).i 97 

195. Sneed, Larry, NoMoreSilence, 1998, p.235 

196. Thomas, DonaldB.,"HearNoEvil:TheAcoustica 
lEvidenceintheKennedyAssassination, "presented 
onn/17/oiinDallas, Texas, 

p. 2 6 

197. Chilton'sAutoRepairManual,1964-1971,Chilt 
onBookCompany,1971,p.i87;Gunnell,John,Standa 
rdCatalogofAmericanCars,1946-1975,Revised4th 
Edition,KrausePublications,2002,p.182 
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(2) CameraCariisonaline-of-sightdrawnbetweent 
heHughes'cameraandthenorthwestcorneroftheRe 
cordsBuildingatHughesframeH633. 

ThomasreportedthatCameraCariliesonaline-of-si 

ghtdrawnbetweentheHughescamerai98andthenor 

thwestcorneroftheRecordsBuildinginHughesfram 

eH633.i99Thisisfalse. 

EnlargementsofHughesframeH633,createdfromth 

eoriginalsourcematerialarchivedbytheSixthFloor 

Museum, Dallas, Texas;clearlyshowsCameraCarito 

benorthofaline-of-sightdrawnbetweentheHughes 

camerapositionandthenorthwestcorneroftheReco 

rdsBuilding. 

ThetruepositionofCameraCariwasdeterminedbyu 

singcomputermodelstoalignamodelofthei7.5footl 

ongi964ChevroletImpalawithHughes'field-of-vie 

w.TheresultshowstherightrearbumperofCameraC 

ariis2.95feetnorthof,ando.66feetwestoftheline-o 

f-sightdrawnbetweentheHughes'cameraandtheno 

rthwestcorneroftheRecordsBuilding;notonthelin 

eofsightasThomasreported. 

(3) CameraCaritraverses73feetbetweenHughesfra 
meH633andZapruderframeZ220. 

ThomasclaimedthatCameraCaritraveled73feetbet 

weenHughesframeH633andZapruderframeZ220.T 

hisisfalse. 

Thomas'twopreviouserrors(usinganoverallcarlen 

gthofi5feet,ratherthanthecorrectlengthofi7.5fee 

t;andpositioningthecaronalineofsightbetweenthe 

HughescamerapositionandtheNWcorneroftheReco 

rdsBuilding;ratherthanslightlynorthandwestofth 

atline)resultedinanincorrectmeasurementforthe 

distanceCameraCaritraveledbetweenHughesfram 



eH633andZapruderframeZ220. 

WhencorrectlyscaledcomputermodelsofCameraCa 
riarealignedtoHughesframeH633andZapruderfra 
meZ220,thedistancebetweenthosetwoexposuresw 
asdeterminedtobe59.8feet;not73feetasreportedb 
yTh o m a s . 

198. ThomasreportedthatRobertHughes'preciselo 
cationatthetimethathefilmedthemotorcadeis“not 
known "andthathisbestestimatebasedonexamining 
hisfilmandaphotographtakenbyCharlesBronsonis 
thatHugheswasstanding8feetsouthofthecenterlin 
eofMainStreetandi4feetwestofthecenterlineofHo 
ustonStreet.Thomas'spositioningoftheHughesca 
meraisessentiallycorrect.Usingcomputerstoalign 
theHughes'camerafieldofviewwithcomputermodel 
sofDealeyPlaza,IpinpointedHughes'locationas8. 
83feetsouthofthecenterlineofMainStreetandi5.5f 
eetwestofthecenterlineofHoustonStreet. 

199. Thomasbasedhisanalysisonaframeidentifieda 
sHughesframeH20-whichwasthetwentiethframeof 
thethirdsequenceshotbyRobertHughesinDealeyPl 
aza.Asexplainedearlier,theentireHughesfilmwasr 
enumberedforthisprojectbeginningwiththefirstse 
quencefilmedinDealeyPlaza.HughesframeH20cor 
respondstoHughesframeH633(i.e.,the633rdframe 
exposedinDealeyPlaza).Forclarity,allHughesfram 
ereferenceshereafterwillreflecttherenumberingu 
sedforthisproject. 
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(4) CameraCaritraversesitsownlengthin2iframes( 
Z2i6-236)whichcalculatestoaspeedofi2.5feet/sec 
( 8.5 m p h). 

ThomasreportedthatCameraCaritraverseditsownl 

ength(incorrectlydescribedasi5feetinlength)bet 

weenZapruderframesZ2i6andZ236-atotalof2ifra 

mes.ThomassubsequentlycalculatedthatCameraC 

ariwastravelingati2.5feet/sec(8.5mph).Bothofth 

esecalculationsarefalse. 

TodeterminethetruespeedofCameraCariatapproxi 

matelyZ22o;digitalenlargementsoftheappropriat 

eareaoftheZapruderfilmwerecontrastenhancedan 

dstabilized.Itwasdeterminedfromthisenlargedan 

dstabilizedsequencethatCameraCaritraversedits 

ownlength(establishedasi7.5feetinlength)betwee 

nZ2i3andZ236-atotalof23frames.Thereforetheact 

ualspeedofCameraCariatapproximatelyZ220wasi 

3.89feet/sec(9.5mph). 

(5) CameraCaritraversesthe59.8feetbetweenHugh 
esframeH633andZapruderframeZ22oinanestimat 
ed6.2to8.3seconds. 

ThomasguessedthatCameraCarltraversedthedista 

ncebetweenHughesframeH633andZapruderframe 

Z22o(incorrectlyreportedbyThomasas73feetinlen 

gth)in6.2to8.3secondsbasedontheideathatCamer 

aCariwas"mostlikelyatorclosetomaximumspeed"i 

nthemiddleoftheblockbetweenMainandElm.Thisg 

uesstimateisneitherscientificnoraccurate. 

Inordertodeterminethecorrecttimeintervalbetwe 

enHughesframeH633andZapruderframeZ22o;thes 

peedofCameraCaripriortoHughesframeH633wasc 

alculatedbasedonthespeedofthevehicleasseeninH 

ughesframesH6i4toH63i-thesequenceimmediatel 

ybeforetheoneinquestion.Usingcomputermodelsa 



ndvisualinspectionofthefilmitself,itwasdetermin 

edthatCameraCariwastravelingatii.83feet/sec(8. 

imph)betweenH6i4andH63i. 

ConsideringthattheknownspeedpriortoHughesfra 

meH633wasii.83ft/sec(8.imph)andtheknownspe 

edatZapruderframeZ220wasi3.89feet/sec(9.5mp 

h),itwasdeterminedthatCameraCariwastraveling 

atanaveragespeedofi2.8 6feet/sec(8.8mph)20oan 

dthereforetraversedthe59.8footdistancebetween 

HughesframeH633andZapruderframeZ22oin4.65s 

econds;notthe6.2to8.3secondguesstimateventure 

dbyThomas. 

200.i2.86feet/secistheaverageofthetwoknownspe 

edsofn.83andi3.89feet/sec. 
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ConsequenceofThomas'AccumulatedErrors 

ThefiveerrorsThomasmadeinhiscalculationsledhi 

mtoconcludethatHughesframeH633wasexposed3. 

8to5.9secondsbeforethetimeofThomas'firstacous 

ticshot;20itheequivalentofsomewherebetweenZa 

pruderframesZ67andZio6.202 

IfThomashadnotmadethesefiveerrors,hewouldhav 

erealizedthatHughesframeH633wasactualIyexpos 

ed2.i9secondsbeforethetimeofhisfirstacousticsh 

ot;andthereforewastheequivalentofZapruderfram 

eZi35.ThismeansthatthelastHughesframeshowing 

McLain-H648-istheequivalentofZapruderframei5 



Asalreadyshown,thesynchronizationofHughesfra 

meH648toZapruderframeZi5oinvalidatestheacou 

sticevidenceregardlessofwhetheroneacceptstheH 

SCA'sconclusionthatthefirstshotwasfiredatZi6o, 

orDonThomas'ownconclusionthatthefirstshotwas 

firedatZi75.ineithercase,nomotorcyclecouldhave 

beeninthepositiondictatedbytheacousticevidence 

totransmitthesoundof" gunfire." 

AdditionalErrors,Omissions,MisleadingStatemen 
tsandContradictions 

Inhis200iresearchpaper,ThomascriticizedGregJa 

ynes'i997photographicpresentationwhichsynchro 

nizedHughesframeH633withZapruderframeZi6ob 

asedontheangleoftheseventhcarinthemotorcade,t 

heVice-PresidentialSecretServiceFolIow-UpCar,a 

sitturnedontoElmStreet.Jaynes'analysiswasthere 

sultofsimply" eyeballing "theHughesandZapruderf 

ilmsandhadnogeometricorscientificbasis. 

ThomaswrotethattheH633/Zi6osynchronizationw 

as"probablynotcorrect."Why?Thomasexplainedth 

attheseventhcar203inquestionprobably"beganits 

turnpriortothepointwhereitcameintoviewofZapru 

der'slens,andthenbecauseofthesharpnessofthetur 

n, hadtomakeasecondsteeringadjustmentwhiIeint 
heintersectionthatisseenintheZapruderfilm."204 

Ofcourse,Thomas'assertionhasnobasisinfactandd 

efiescommonsense.TheSecretServicecarisfollowi 

ngclosetotherearbumperoftheVice-President'scar 

,asdepictedinboththeHughesandZapruderfilms.W 

hatpossiblereasonwouldthedriveroftheSecretSer 

vi ce ca r 

201.Remember,ThomasshiftsthefirstshottoZi75- 

o. 82secondslaterthanthemoment(Zi6o)whentheH 
SCAconcludedthefirstshotoccurred. 



202.Thesepre-assassinationframenumbersarefor 

referenceonlyandpresumethatZapruderhadrecord 

edanunbrokensequencebeginningatframeZooi.Th 

efirstframetoactuallyshowthepresidentonElmStr 

eetwasZi33,whichmarksthebeginningoftheshooti 

ngsequence. 

2C>3.ThomaserroneouslyidentifiedtheVice-Presid 
entialSecretServiceFollow-upCarasthe" fifth "cari 
nthemotorcadethroughouthisresearchpaper.Actu 
ally,itwastheseventhcarinthemotorcade.[Vaugha 
n,ToddW.,PresidentialMotorcadeSchematicListin 
g,November22,1963,Dallas,Texas,1992,p.9]Thom 
as'erroriscorrectedthroughoutthediscussionsint 
hisdocument. 

204. Thomas, DonaldB.,"HearNoEvil:TheAcoustic 
alEvidenceintheKennedyAssassination, "presente 
donii/17/oiinDallas,Texas,pp.8-9 

SecretsofaHomicideTheJFKAssassination-Epipol 
arGeometricAnalysisofAmateurFilmsRelatedtoAc 
ousticsEvidenceinthejohnF.KennedyAssassinatio 
nbyDaleK.Myers/©200 7DaleK. Myers 

/APPENDIXV173 

haveforpullingoutoflineandbeginningtheHouston 

toElmturnbd'oretheVicePresident'scarimmediate 

lyinfrontofhimdoes?Thomas'explanationisapoora 

ttempttoexplainawayanobviousproblem-visualevi 

dencethattheHughesandZapruderfilmsoverlaporn 

earlyoverlap;which,ofcourse,eliminatesMcLain's 

opportunitytogettothefirstshotpositionintimetot 

ransmitthesoundof" gunfire." 

InanefforttosupporthisbeliefthatMcLainhadenou 

ghtimetogettothefirstshotposition,ThomasusedC 

ameraCarl,thetenthcarinthemotorcade,205tocalc 



ulatethecorrespondencebetweentheHughesandZa 

pruderfilms.Thomasconcludedthatthetenthcartra 

veled73feetin6.2to8.3seconds(6to8mph)between 

theexposureofHughesframeH633andZapruderfra 

meZ220.ThismeantthatMcLainhad3.8to5.9second 

stogettothefirstshotposition;timeenoughtocover 

thei8ofootdistancetravelingatanaveragespeedof 

20.8to32mph.2o6AfterThomasfactoredintheaccor 

dioneffect(i.e.,themotorcadeprocession'stendenc 

ytobunchupatcornersandstretchoutbetweenblock 

s),heimaginedthat"McLain'spositionin[H633]isli 

kelyclosertosixorsevensecondspriortothefirstsho 

t,inaccordwithHughes'memorythattheshotsoccur 

red[five]secondsafterhestoppedfilming."207Con 

sequently,ThomasbelievedthatHughesframeH633 

synchronizedtoZapruderframerangeZ47toZ65;not 

Zi6oastheearlyanalysisestimated. 

It'salreadybeenshownthatThomasmadefiveseriou 
serrorsinhisanalysisofthemovementsofCameraCa 
r 1.[See above] 

ThomasclaimedinEmendationthathisalignmentoft 

heHughesandZapruderfilmswassupportedbynewsr 

eelfilmshotbycameramanMalcolmCouch.Thomasn 

otedthatCouch,whowasinCameraCar3,thetwelfthc 

arinthemotorcade;2o8fiImedMcLainapproximate 

ly20ofeetwestofthetenthcar'spositionatElmandH 

ouston.Thomasreasonedthat"inthetimeittook[Car 

i2]totravel20ofeetfromMaintoElm,McLainhadtra 

veled400feet. Therefore, [McLain'sjaveragespeed 

duringtheintervalhastohavebeentwicewhatever[C 

ari2]wasdoing."209ThomascalculatedthatCamera 

Car3wasaveraging7mphasittravelednorthonHoust 

onStreet,whileheestimatedMcLain'sspeedat25mp 

hduringthesameperiod.ThomasconcludedthatMcL 

ain'sestimatedspeedof20-25mphwastherefore"in 

accordwithboththeacousticalandthefilmedeviden 

ce."Thomascautioned, however, that "thesevaluesa 



resoftvalues,whichistosay,theyareinferencesfro 

mobserveddata,notactualmeasurements,andthere 

foredonotprovethatMcLainwasintherightposition 

torecordtheshots,onlythathereasonablecouldhav 

ebeen." 

205. ThomasmistakenlyreferredtoCameraCariasth 
e" eighth’’carinthemotorcadethroughouthisresear 
chpaper.CameraCariiscorrectlyidentifiedasthete 
nthcarinthemotorcade. [Vaughan, ToddW., Preside 
ntialMotorcadeSchematicListing,November22,i9 
63, Dallas, Texas, 1992, p.llJThomas'erroriscorrect 
edthroughoutthediscussionsinthisdocument. 

206. Thomas,DonaldB.,"HearNoEvil:TheAcoustic 
alEvidenceintheKennedyAssassination, ’’presente 
donii/17/oiinDallas,Texas,p.9;Thomas,DonaldB. 

Emendations, ”January2003,pp.2-3 

207. Thomas,DonaldB.,"HearNoEvil:TheAcoustica 
lEvidenceintheKennedyAssassination,’’presented 
onn/i7/oiinDallas,Texas,p.9 

208. ThomaserroneouslydescribedthecarMalcolm 
Couchwasridinginasthetenthcarinthemotorcadet 
hroughouthisresearchpaper.Couchwasactuallyrid 
inginCameraCar3,thetwelfthcarinthemotorcade.[ 
Vaughan, ToddW. ,PresidentialMotorcadeSchemat 
icListing,November22,1963,Dallas,Texas,1992,p. 
i2]Thomas'erroriscorrectedthroughoutthediscus 
sionsinthisdocument. 

209. Thomas,DonaldB.," Emendations, ”January20 
03,P -3 
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However,Thomasmadeaseriousmistakeinhisanaly 

sisofthefilmedrecordfromwhichhethendrewanerr 

oneousconclusion.Thomas'reasoningthatMcLain 

musthavebeenaveragingtwicethespeedofCameraC 

ar3,basedonMcLain'spositionintheCouchfilm,ass 

umesthatbothvehicleswereconstantlymovingduri 

ngtheintervalinquestion.Infact,theywerenot-Cam 

eraCar3,thevehiclecontainingCouch,hadcometoas 

topinfrontoftheTexasSchoolBookDepositoryabou 

t6secondsafterthefatalheadshotandremainedther 

eforapproximatelyi5secondsbeforecontinuingdo 

wnElmStreet. 

ThisfactisevidentinthefilmmadebyDaveWiegmanJ 

r.,whowasridinginCameraCari,twocarsaheadofCo 

uch.Wiegmanwasrollingfilmasthefatalheadshotra 

ngout.Sixsecondslater.CameraCaristoppedinfron 

toftheDepositoryandWiegmanjumpedfromthecar, 

camerastillrolling,anddashedonfoottowardthepe 

rgolanorthofElmStreet.Fifteensecondslater,Malc 

olmCouchbeganfilmingfromtherearseatofCamera 

Car3.Ashepannedtohisleft,CouchcapturedCamera 

Carsiand2.CameraCar2wasstoppedjustinfrontofh 

isposition.CameraCari,justaheadofCameraCar2,c 

anbeseenjustbeginningtopullawayfromwhereitha 

dstoppedissecondsearlier. 

So,infact,McLain'smotorcycleandCameraCar3wer 

enotconstantlymovingasThomasassumed.Thefilm 

edrecordprovesthatCameraCarsi,2and3hadallsto 

ppedinfrontoftheTexasSchoolBookDepositoryfor 

aperiodofaboutissecondsimmediatelyafterthefat 

alheadshot,effectivelyrefutingThomas'allegation 


Thomas'AnalysisoftheMotorcyclistSeenintheDor 
m a n F i 1 m 



TheElsieDormanfilmshowsamotorcycleofficerarri 

vingattheHSCA'sfirstandsecondshotpositionswel 

lafterthefatalheadshot.Ifthemotorcycleofficerse 

eninDormanisMcLain,ascriticsoftheacousticevid 

encecontendandthisanalysisdemonstrates,theaco 

uSticevidencewouldbeinvalid. 

Earlysupportersoftheacousticfindingsbelievedth 

eDormanfilmdepictedMcLain-identifiedbynotepa 

persthatarevisibleclippedtotheinsidelower-leftc 

ornerofhiswindshield-arrivingatthepositionsdict 

atedbyacousticshotsoneandtwo;untilitwasrealize 

dthatthefilmwasexposedwellaftertheheadshot.Ac 

ousticsupporters,IikeThomas,havestruggledtoex 

plainawaytheDormanfilmeversinee. 

Inhisinitialanalysis,Thomasclaimedthatthemotor 

cyclistseenintheDormanfilmwasactuallyofficerCl 

ydeHaygood.Thomasbasedhisconclusiononanexa 

minationofafilmmadebyMalcolmCouch.TheCouch 

filmshowsOfficerHaygoodmovingdownElmStreetb 

ehindH.B.McLainandJ.W.Coursen.AccordingtoTh 

omas'calculations,theCouchfilmcorrespondstoth 

emomentsimmediatelyfollowingthosedepictedint 

heDormanfilm;2iohence,themotorcyclistinDorma 

nisHaygood,notMcLain.2ii 

210. Infact,theCouchfilmbeginsis.ssecondsaftert 
heDormansequencedepictingthemotorcyclistends 


211. Thomas, DonaldB.,"HearNoEvil:TheAcoustica 
lEvidenceintheKennedyAssassination, "presented 
onn/17/oiinDallas, Texas, P-9 
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Thomassubsequentlyclaimedthattheofficerseenin 

theDormanfiImwasHaygood'sescortpartner,J.W. 

C o u r s e n . 

TosupportthisinterpretationoftheDormanandCou 

chfilms,ThomasturnedtothetestimonyofMcLainan 

dCoursen.ThomaschargedthatMcLainchangedhisi 

nitialtestimonytotheHSCAafterhelearnedthathist 

estimonysupportedtheacousticevidence.Accordin 

gtoThomas,McLain'snewversionofeventshadhims 

toppingonHoustonStreet,lookingthroughtheholes 

inthereflectingpoolwall,andseeingMrs.Kennedycl 

imboutontothetrunkofthepresidentiallimousine. 

Thomaswrote," However, McLain'smemoryiscontra 

dictedbytherecollectionsofJ.W.Courson.Perhaps 

unawareofMcLain'sstatements,Coursonrelatedtor 

esearcherLarrySneedin[hisbook]NoMoreSiIencet 

hatjustasheturnedthecornerontoEImStreethesaw 

Mrs.KennedyoutonthetrunkofthePresident'slimo 

usine.ThiseventisseenintheZapruderfilmabout2- 

4secaftertheheadshot.Thus,Coursonmusthaverea 

chedthecornerataboutthetimeoftheheadshot,and 

becauseMcLainiswellaheadofCoursonintheCouchf 

ilm,hemustalsohavebeenonElmStreetatthattime, 

asprojected."2i2 

Inshort,ThomasembracedCoursen'saccountbecau 
seCoursenhadn'tchangehisstory,andthus,wasmor 
ereliable.Butishe? 

TestimonyofMcLainandCoursen 

AreviewoftheentiretestimonialrecordforMcLaina 
ndCoursenshowstheaccountsofbothmentobeprobl 
ematicand,inparticular,thatThomaswaslessthanc 
andidaboutthesupportivenatureofCoursen'stesti 



monythanheledreaderstobelieve. 


Tobegin,H.B.McLainwasinterviewedfourtimesove 

ri8years. 

OnSeptember26,i977,duringtheveryfirstintervie 

wthatMcLaingavetoHSCAinvestigators-beforetest 

ifyinginpublic-McLainsaidthathewasjustcomplet 

inghisturnfromMainontoHoustonStreetswhen"he 

heardwhathebelievesweretwoshots.Helookedupto 

wardstheTexasSchoolBookDepository(TSBD)ands 

awpigeonsflyfromtheroofoftheDepository.Anorde 

rcameoverhismotorcycleradiotoproceedtoParklan 

dHospital." 213 

Curiously,McLaindescribedhispositionatthetime 

ofthefirstshotexactlyaswasrecordedintheHughesf 

ilmandthatheheardtheorderfromChiefCurrycome 

overhisownradio.ThefactthatthiswasMcLain'sinit 

ialstatementfoilowingtheoriginaleventi4yearsea 

rlier,andbeforehehadlistenedtotheDallaspolicere 

cordingsorseenanyphotographs,shouldnotbeoverl 

o o k e d . 

212. Thomas, DonaldB.,"HearNoEvil:TheAcoustica 
lEvidenceintheKennedyAssassination, ’’presented 
onii/17/oiinDallas,Texas,pp.9-10 

213. HSCAi8o-ioi07-ioi84,StaffInterviewofHolli 
sB.McLain,September26,1977,p.l 
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OnDecember29,i978,McLaintestifiedpubliclybef 

oretheHSCAthatheheardonlyoneshotwhenhewaso 



nHoustonStreet,approximatelyhalfwaybetweenM 

ainandEIm.2i4McLainfurthertestifiedthatatthes 

oundoftheshothelookedaheadandsawpigeonsflyou 

tfrombehindtheBookDepository.Afterturningont 

oElmStreet,McLainheardChiefCurrysay,"Headfor 

ParklandHospital.” 2i5McLaincouldn , trecallwhic 

hchannelhisradiowassettothatday.GaryCornwell, 

deputychiefcounsel,askedMcLain,'Thenitwouldbe 

fairtostatethatsineeyouneitherhaveadistinctmem 

orynor,infact,recallusingyourradio,wesimplycan' 

tdeterminefromyourmemorywhichofthetwochann 

elsyourradiomayhavebeenonatthetimeofthemotor 

cade;correct?"McLainreplied,"No,sir."2i6 

WhatCornwellfailedtonoteisthatifMcLainheardC 

urryinstructofficerstogotothehospital,hemustha 

vebeenlisteningtochanneltwo-whichtheentiremot 

orcadewastunedtothatday.Doesn'tMcLain'srecoll 

ectionofthestatementsheheardthatdayconstitute 

his" memory "ofwhatchannelhisradiowastunedto? 

Notnecessarily,accordingtotheHSCAandacoustice 

videncesupporters. 

Underquestioning,McLaintoldHSCAdeputychiefc 

ounselGaryCornwellthatifanadjacentmotorcycle 

wascloseenoughtohisown,itwouldbepossibleforhi 

mtohearinstructionscomingovertheadjacentmoto 

rcycle'sradio. Unfortunately, McLainwasnotaskedi 

fitwasprobablethatheheardCurry'sinstructionsco 

mingfromanotherradioonthedayinquestion.While 

supportersoftheacousticevidencearequicktoaccep 

ttheexplanationforMcLain'sabilitytohearChiefCu 

rry'sinstructionsonChannelTwoandstillhavehiso 

wnmicrophonestuckopenonChannelOne,itrequire 

sonetoalsoacceptoneoftwoimprobablecircumstan 

ces:One,thatMcLain'sradiowastunedtothewrongc 

hannel(ChannelOne)fortheentirethirty-nineminu 

tesbeforetheshootinganddidn'trealizehecouldnot 

heartheinstructionsbeinggivenbyChiefCurrycomi 



ngfromhisownradio;ortwo,thatMcLaininexplicabl 

yswitchedtoChannelOneatperiodicpointsthrough 

outthemotorcade,2i7theIasttimebeingtwominute 

sbeforetheshooting. 

lialsoraisesthequestionastowhytheinstructionsM 

cLainsupposedlyheardfromanearbyradiowerenotr 

ecordedonChannelOneascrosstalk.Afterall,thera 

diomicrophoneweredesignedtopickupthesoundof 

humanvoicesoverthesoundofthemotorcycleengine 

,andweknow(evenbyThomas'assessment)thatthem 

otorcyclewiththeopenmicrophonewasrunningslow 

enoughduringtheperiodinquestiontoallowanynea 

rbyradiotobeaudible.Whydidn'tthepolicerecordi 

ngcapturethesoundoftheradioMcLainsupposedlyh 

e a r d ? 

214.5HSCA629 

215.5HSCA630 

2i6.5HSCA63o[Note:TheHSCAdidhavephotograph 

icevidenceofwhichchannelMcLain'sradiowassetto 

,howevertheevidencewasneveradmittedintothere 

cord.DuringtheexchangewithMcLain,Cornwellme 

ntionedthatoneofthephotographstakenatParklan 

dHospital(JFKExhibitF-674,5HSCA633)seemedto 

showMcLain'sradiosettoChannelOne(i.e.,thetogg 

le switch settotheleft),butthatthe angle atwhichthe 

photographwastakencouldbedistortingtheactualp 

ositionofthetoggleswitch.Cornwellsuggestedthat 

aphotoexpertmightbeabletodeterminewhetherMc 

Lain'sradiowassettoChannelOneorTwo, however, e 

veniftheydidtherewouldbenowaytoknowwhethert 

heswitchhadbeenchangedsometimeaftertheassass 

inationandbeforethephotowastaken.(5HSCA636- 

37)WhatCornwellfailedtomentionisthatatleaston 

eotherphotographtheHSCAhad,takenfromasuperi 

orangle,clearlyshowedtheswitchonMcLain'sradio 



settoChannelTwo(i.e.,thetoggleswitchsettotherig 

ht).(SeeAppendixII,Exhibit62,p.9i)Whilethecom 

mitteehadpreparedseveralexhibitstoshowwhichc 

hannelMcLain'sradiowassetto,noneofthoseexhibi 

tswereadmittedintotherecord.] 

2i7.Theopenmicrophonecanbeheardinshortbursts 

throughouttheperiodofthemotorcade. 
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Butmuchmoreimportantthanthesetwocommonsen 

seargumentsisthefactthatthefilmedevidenceprov 

esbeyondquestionthatnomotorcycleswereanywher 

enearMcLainbefore, during, oraftertheshooting, a 

ndtherefore,McLaincouldn'thaveheardChiefCurry 

'sinstructionscomingfromanywherebuthisownrad 

i o. 

Forinstance,theHughesfiImshowsMcLain'sescort 

partner,MarionL.Baker,tobe45feetawayandslight 

lyaheadofhimastheyturnfromMainontoHoustonSt 

reets.Consideringthecrowdnoiseandthestringofm 

otorcadevehiclesbetweenthem,itwouldappearhig 

hlyunlikelythatMcLaincouldhaveheardBaker'srad 

ioatthatdistance.Andyet,Bakeristheonlymotorcyc 

leofficerclosetoMcLain.Furthermore,thefilmsand 

photographsthatcoverthesecondsthatfollowthesh 

ootingdon'tshowMcLaininproximitytoanyotherm 

otorcyclesfromwhichhecouldhaveheardCurry'sins 

tructions. 


Ini979,aftertheHSCA'sfinalreportwaspublished, 

McLaintoldformerradiodispatchsupervisorJames 



C.BowlesthathewasonHoustonStreetinthemiddleo 

ftheblockwhenheheardoneshotandsawpigeonsflyu 

pfromtheTSBD.Hewasstoppingorhadstoppedatthe 

time. "Idon'trecalleverhearingtheothershots -just 

onewhichIguesswasthefirst.”Helookedthroughan 

openinginthedecorativewallonthewestsideofHous 

tonStreetandsawSecretServiceAgentClintHillrun 

ningbehindthepresidentiallimousineand jumping 

ontotherearofit.ThenChiefCurryradioedforevery 

onetogotoParklandHospital.McLainturnedonhiss 

iren.AsheturnedontoEImStreet,hesawBobbyHargi 

stryingtostraightenuphismotorcycle.Bythetimehe 

reachedhim,Hargiswasrunningupthegrassyknoll. 

McLainthenacceleratedoutoftheplaza.McLainreit 

eratedthathe"neverleftHoustonStreetuntilaftert 

hechiefsaidforustogotothehospitalandforsomeon 

etochecktheoverpass."McLainadded,"Hadthecom 

mittee[HSCA]stafftoldmewhattheyhadinminditw 

ouldhavemadeadifferenceinmytestimony.Therewe 

reatleastdeceitfulifnotoutrightdishonestwithme. 

"218 

Finally,inaninterviewconductedbetweeni987-95 

withauthorLarrySneed,McLainstatedthataftertur 

ningfromMainontoHoustonhecaughtupwiththemo 

torcadecarsinfrontofhimandstoppedrightbythesi 

deentrancetotheoldjailaboutmidwaybetweenMain 

andElmStreetsonHouston."Iheardoneveryclearsh 

ot,"whichseemedtocomefromdirectlyaheadofhim. 

HelookedupandsawpigeonsflyfromtheroofoftheTS 

BD."IcouldseetheIimousineofftomyIeftonEImand 

sawMrs.Kennedycrawlingonthebackofthecar...Ab 

outthattimethechiefcameontheradioandsaid,'Get 

toParklandHospital!'..."AshespeddownElmStreet 

,henoticedBobbyHargiscrawlingonhishandsandkn 

eesacrossthegrassyknolI.McLaincaughtupwiththe 

IimousineonStemmonssomewherearoundtheConti 

nentaloverpass.Uponlisteningtotherecordingsini 

979,McLaindeclaredthattheopenmicrophonewasc 



learlymountedonathree-wheelmotorcycle,notatw 

o-wheelmotorcyclelikethemotorcadeescortsrode. 

Thethree-wheelermakesadistinctivesound.219 

Obviously, McLain'saccountoftheeventsofNovemb 
er22,i963,haschangedovertime,whichistypicalof 
eyewitnessaccounts.WhileThomaswasquicktodis 
missMcLain'stestimony 

218. Bowles,JamesC.,TheKennedyAssassinationTa 
pes:ARebuttaltotheAcousticalEvidenceTheory,i9 

79,pp.139-141 

219. Sneed, Larry, NoMoreSilence,ThreeForksPres 
s,1998,pp.163-166 
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becauseofthechangesheofferedovertime,Thomasf 

ailedtobeascriticalofCoursen'saccount,whichisat 

theveryleastequallycontradictory. 

J.W.Coursenwasinterviewedthreetimesovertheco 

urseofi6years.Duringhisfirstinterviewofrecordin 

i979,Coursentoldj.C.Bowlesthathehadjustturned 

offofMainontoHoustonandstoppedjustnorthofMai 

nStreetandwaitedfortheWhiteHousePressbus(Mot 

orcadeVehicleNo.i7)tocompleteitsturnontoHoust 

onStreetwhenheheardthreeshotsthat"definitelyc 

amefromaheadofme..."HeIookedtothewesttoward 

ElmStreetandthedirectionofwherethepresident's 

limousineshouldhavebeenbutcouldn'tseeanything 

.CoursenthentookofffromhispositiononHoustonS 

treet,passednumerousmotorcadevehicles,andturn 

edontoEImStreet.Hesawanofficer,BobbyHargis,o 



nhishandsandknees.Theleadvehicleshadalreadycl 
earedtheTripleUnderpass.Coursenspedupandcaug 
htthemontheaccessroadtothefreeway.Hestayedwi 
ththepresidentiallimousineallthewaytoParkland 
Hospital.220 



Inthisearlyaccount,Coursenreportedthathedidn't 

"seeanything"whenhelookedtowardthepresident's 

caraftertheshooting,apointthatconflictswiththel 

ateraccountacceptedbyThomas. 

Duringasecondinterviewini986,Coursenstatedth 

athewastwocarsinfrontoftheWhiteHousePressBus 

,whichplaceshimnearthefifteenthvehicleinthemo 

torcade-Congressman'sCarNo.3.-approximatelyi 

ootoi2ofeetbehindMcLain.Coursenindicatedthat 

hewasonHouston;6ofeetfromtheElmandHoustoni 

ntersection.Heheardthreeshots.HeturnedontoEI 

mStreetandsawSecretServiceagentClintHilljumpo 

ntothebackofthelimousinetoassistMrs.Kennedyw 

howasonthebackofthelimousine.Coursenstatedth 

atheandMcLainmoveddowntowardthelimousinean 

dgotoneithersideoftherearofthelimousine-Course 

nontheleft;McLainontheright.Coursenstatedthat 

hecaughtupwiththelimousinebeforetheyreachedt 

heTripleUnderpass.221 

Inthissecondretelling,Coursenincludedtwoimpos 

sibilitiesinhisaccount. First,hestatedthathesawS 

ecretServiceagentClintHilljumpontothebackofth 

elimousinejustashearrivedattheElm&Houstoncor 

ner.Yet,theDormanfilmshowsthemotorcyclistthat 

ThomascontendsisCoursenarrivingattheintersect 

ionwellafterHillhadjumpedonboardthelimousine. 

Second,CoursenclaimsthatheandMcLaincaughtup 

withthepresidentiallimousinebeforetheyreachedt 

heTripieUnderpass.Again,theCouchfilmprovesth 

atthelimousinehadclearedtheTripieUnderpasslon 

gbd'oreCoursenhadtraveledhalfthelengthofElmSt 

r e e t. 

Inathirdinterviewconductedbetweeni987-95with 

authorLarrySneed,Coursenstatedthatafterturnin 

gfromMainontoHoustonhehadtostop"duetothelim 



ousinehavingtomakeasharpleftturnaheadonElmw 

hichslowedthemotorcade."Whilestopped,Coursen 

heardthreedistinctshotscomingfromasinglelocati 

onalthoughhecouldn'ttellexactlywherebecauseoft 

heechopattern.Thefirsttwoshotswereclosertogeth 

erthanthesecond 

220. Bowles, JamesC.,TheKennedyAssassinationT 
apes:ARebuttaltotheAcousticalEvidenceTheory,i 
979, OfficerF,pp. 126-127 

22 l.InterviewofJ.W.CoursenbyToddW. Vaughan, 1 
986, pp. 21-25 
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andthirdshots.Coursentriedtolooktohisleftdowni 

ntotheplazabutcouldn'tseeanything,thenspedahe 

adtocatchupwiththepresident'scar.AsCoursenrou 

ndedthecorneratEImandHouston,hecouldseethatt 

helimousinehadstoppedandMrs.Kennedywasonth 

eback.ASecretServiceagenthelpedherbackintothe 

carandthelimousinetookoff.Coursencaughtupwit 

hthemastheyenteredtheStemmonsFreewayramp.2 

2 2 

ItisthisthirdretellingthatThomasembracesastrut 
h,yet,ittoohasaninsurmountableamountofproble 
ms. First, CoursenstatesthathestoppedonHoustonj 
ustnorthofMain"duetothelimousinehavingtomake 
asharpleftturnaheadonElmwhichslowedthemotor 
cade." Yet, theHughesfilmshowsthatthelimousineh 
adalreadyturnedontoElmbeforeMcLain(whowasio 
otoi2ofeetaheadofCoursen)hadevenreachedtheM 



ainandHoustoncrosswalk. Consequently, Coursen 

musthavebeenstillonMainStreet,approachingDea 

leyPlaza,whenthepresidentiallimousinemadeitst 

urnontoElm. Second, Coursenrecalledhearingthre 

eshotsfromasinglelocation;notthefiveshotscenar 

iofromtwoormorelocationsadvocatedbyThomas.T 

hird,Coursenstatedthatafterthethreeshotshelook 

eddownintotheplaza,couldn'tseeanything,andthe 

nspedaheadtotheEImandHoustoncornerfromwher 

ehecouldseethatthepresidentiallimousinehadsto 

pped,andaSecretServiceAgentwasassistingMrs.Ke 

nnedybackintothecar.Ofcourse,thelimousinena/e 

rstoppedonEImStreet,astheZapruderfiImproves. 

What'simportanttonoteistheconflictinthetimingo 
fthesequenceCoursenproposesversustheoneadvoc 
atedbyThomas. 

You'llrecallthattheDormanfilmshowsthemotorcyc 

list(identifiedbyThomasasCoursen)slowlyapproa 

chingtheElmandHoustonintersectionjust2.95seco 

ndsafterthefatalheadshot.HowcouldCoursen'sacc 

ountpossiblybetrueifheisindeedtheofficerintheD 

ormanfiIm,asThomasasserts?Coursenclaimedhew 

asstoppedonHoustoni8ofeetfromtheEImandHous 

tonintersectionwhenheheardthreeshots.Ashortpe 

riodoftimeelapsed,asCoursenlookeddownintothe 

plaza. Unabletoseeanything,hethen-andonlythen- 

acceleratedacrossthei8ofootdistancetoreachElm 

andHouston.Howcouldallofthathavehappenedin2. 

95seconds? 

ThefilmedrecordshowsbothMcLainandCoursen'sa 

ccountstobeinaccurate,whichisnotsurprisinggive 

nthepassageoftime.Eyewitnessaccountsarenotori 

ouslyincompleteandcontradictory.Thatiswhythef 

ilmedrecordandscientificevidenceoutweighhuma 

nrecollection. 



AllegationsthatthePhotographicRecordisAmbigu 
o u s 

In200i,Thomasconcluded,'Thebottomlineisthatt 

hefilmevidenceisnotdefinitivewithregardtowheth 

erMcLainwasorwasnotinexactlytherightpositions 

requiredbytheacousticalevidencebecausewesimpl 

ydonothavepicturesshowingthesepositionswhen 

222. Sneed, Larry, NoMoreSilence,ThreeForksPres 
s , 1998,pp.127-129 
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McLainispredictedtobethere. However, ifMcLainw 
asincontinuousmotionbetweenwherethemotionpi 
cturesbyHughesandCouchshowhimtobe,hewouldh 
avebeenatleastclosetothepredictedpositions..."2 

23 

Thomas'insistencethatthephotographicrecordist 

ooambiguoustoanswerthequestionastowhetherMc 

Lainwasintherightlocationattherighttimetotrans 

mittheimpulsesoundsthoughttobeshotsisfalseand 

misleading. 

TheKennedyassassinationisarguablythemostphot 

ographedmurderinhistory.Thereisanabundanceof 

filmsandphotographsavailabletodeterminethetru 

thinadefinitivemanner,assumingofcoursethatsom 

eonehasthetimeandinclinationtodoso. 

TheHSCAfailedtoexplorethephotographicrecorda 
dequatelyenoughtoanswerthequestionlargelybeca 
usetheyranoutofmoneyandtimetodoso.Thomas,an 



dothersupportersoftheacousticevidence,havehad 

theresourcesavailabletothemtoanswerthequestio 

nofMcLain'spositionatthetimeoftheshotsbuthave 

failedtodosoforreasonsonlytheyknow. 

Theepipolargeometricanalysispresentedherein,m 

akesitabundantlyclearthattherecordisnotambigu 

ous,asThomascontended.Asexpected,thenineamat 

eurfilmsthatcapturedthepresidentialmotorcade's 

journeythroughDealeyPlazasynchronizeinonlyon 

ewayandthatsynchronizationprovesconclusivelya 

ndbeyondanydoubtthatnopolicemotorcycles-incl 

udingOfficerH.B.McLain's-wereanywherenearthe 

locationspredictedbytheHSCA'sacousticexperts,a 

ndconsequently,thecommittee'sacousticevidence 

ofaconspiracyintheKennedyassassinationisinvali 

d. 

223. Thomas, DonaldB.,"HearNoEvil:TheAcoustica 
lEvidenceintheKennedyAssassination, "presented 
onn/17/oiinDallas, Texas, 

p. 1 o 
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